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INTRODUCTION. 


The Montaty WeatHER Review for November, 1901, is 
based on reports from about 3,100 stations furnished by em- 
ployees and voluntary observers, classified as follows: regular 
stations of the Weather Bureau, 159; West Indian service 
stations, 13; special river stations, 132; special rainfall sta- 
tions, 48; voluntary observers of the Weather Bureau, 
2,562; Army post ‘hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Railway Company, 96; 
Hawaiian Government Survey, 200; Canadian Meteorological 
Service, 32; Jamaica Weather Office, 160; Mexican Telegraph 
Service, 20; Mexican voluntary stations, 7; Mexican Tele- 
graph Company, 3; Costa Rican Service,7. International sim- 
ultaneous observations are received from a few stations and 
used, together with trustworthy newspaper extracts and spe- 
cial reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu ; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Mr. Maxwell Hall, Govern- 
ment Meteorologist, Kingston, Jamaica; Capt. S. I. Kimball, 
Superintendent of the United States Life-Saving Service; 
Lieut.-Commander W. H. H. Southerland, Hydrographer, 
United States Navy; H. Pittier, Director of the Physico- 
Geographic Institute, San Jose, Costa Rica; Capt. Frangois 
8. Chaves, Director of the Meteorological Observatory, Ponta 


tary, Meteorological Office, London; Rev. Josef Algué, S. J., 
Director, Philippine Weather Service. 

Attention is called to the fact that the clocks and self- 
registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to conform generally to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. The Hawaiian standard meridian 
is 157° 30’, or 10° 30" west of Greenwich. The Costa Rican 
standard of time is that of San Jose, 0° 36" 13° slower than 
seventy-fifth meridian time, corresponding to 5" 36" west of ° 


Sect St. Michaels, Azores, and W. M. Shaw, Esq., Secre- 


Greenwich. Records of miscellaneous phenomena that are 
reported occasionally in other standards of time by volun- 
tary observers or newspaper correspondents are sometimes 
corrected to agree with the eastern standard; otherwise, the 
local standard is mentioned. 

Barometric pressures, whether “station pressures” or “sea- 
level pressures,” are now always reduced to standard gravity, 
so that they express pressure in a standard system of absolute 
measures. 

During the temporary absence of Professor Abbe, Mr. H. H. 
Kimball has been designated Acting Editor of the Review. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriorrt, in 


The month opened with a storm of tropical origin central 
north of Porto Rico. At 11:10 a. m. of the Ist the follow- 


ing message was telegraphed the Weather Bureau offices at. 


Hamilton, Bermuda; New York, N. Y.; Philadelphia, Pa., 
and Boston, Mass. : 


Severe disturbance ty | northward east of Turks Island will 
a 


probably pass near Bermuda Saturday. 

The following article from The Bermuda Colonist, of No- 
oy 6, 1901, verifies the accuracy of the advices fur- 
nis : 


THE LATE STORM. 


The hurricane that was predicted by the Washington Weather Bu- | 


reau for Saturday, arrived on time and raged around the islands for 
twenty-four hours. All the incoming steamers were delayed, in con- 
sequence, and those that were southward bound, the New York mail 
steamer especially, experienced exceedingly heavy weather. 

The growing crops throughout the colony have suffered somewhat 
and the storm damage to property has been considerable. The princi- 
pal damage ———— has been occasioned to government property 
about the islands in the Great Sound, where the prisoners of war are 
interned, and it is said that the preliminary estimate of the damage 
reaches the sum of £2,000. 

Reports from the westward state that the contractors for the dock- 
yard extension works have also sustained some loss; a large boat used 
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charge of Forecast Division. 


for conveying laborers toand fro between the old Terror and the shore 
foundered and a large quantity of baulk timber got adrift. 

Atlantic coast shipping interests were notified on the 2d 
that a severe tropical storm was moving northeast near Ber- 
muda, and similar advices were cabled to London, England. 

From the 2d to the 5th the storm center moved northeast- 
ward over mid ocean attended by gales of great violence. 
There is no evidence that this storm reached the European 
coast. It appeared rather to gradually lose intensity over 
mid ocean from the 6th until the 8th, when depressions ap- 
peared, respectively, over the North Sea and near the Azores. 
In the meantime a disturbance of moderate strength had 
moved eastward over the Canadian Maritime Provinces, and 
during the 9th, passed to the southeast of Newfoundland. It 
is possible that this depression is identical with the severe 
storm that moved eastward over the British Isles during 
the 12th and 13th, and passed thence over the continent. 

North Atlantic shipping interests were kept fully advised 
regarding storms which visited the western part of the ocean, 
and forecasts of the wind and the weather for the first three 
days out of steamers sailing east from American ports were 
‘issued daily. 
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The following letter, dated November 15, 1901, addressed 
by the secretary of Lloyd’s, London, to the Chief of the 

nited States Weather Bureau at Washington, indicates the 
degree of interest that is being taken in the Weather Bureau 
warnings by representatives of the commercial and shipping 
interests of the North Atlantic. 

I am instructed to express to you the best thanks of the Committee 
of Lioyd’s for the forecasts of bad weather in the Atlantic with which 
you have been so good as to allow them to be favored, and I am de- 
sired to convey to you the congratulations of my Committee on the 
infallibility of the predictions that have been supplied by these 
forecasts. 

The most important storm of the month along the Atlantic 
seaboard of the United States began the night of the 23d and 
continued during the 24th. 

The following special bulletin, issued from Washington on 
the 25th, indicates the general character of this storm, and 
of the action taken to issue warnings in connection there- 
with: 

The severe storm that visited the Middle Atlantic and New Eng- 
land coasts Saturday night and Sunday, and which continued on the 
New England coast Monday, was most severely felt from New York to 
Boston, where maximum wind velocities ranging from 60 to 66 miles 
an hour from the northeast were reported Sunday. 

Timely —— was given by the Weather Bureau of the approach 
of this storm, and before 1 p. m. Saturday, coast and shipping interests 
from Maine to Florida had been informed regarding its position, char- 
acter, and course, and storm warnings had been ordered from Hatteras 
to Eastport. Monday morning Lloyd’s, London, were cabled from 
Washington that a severe storm would pass over Newfoundland Mon- 
day night, moving northeast. 

Commenting upon the storm, an article in the Boston 
Journal, of November 25, 1901, reads as follows: 


AMPLE WARNING WAS GIVEN. 


The Weather Bureau, whose timely warning has saved uncounted 
ships and their crews from the storm, predicts that the disturbance will 
away to-day, and that Tuesday morning the weather will be fair. 
There had been plenty of warning of this storm. Early Saturday 
the storm signals had been hoisted on the Federal Building, and they 
were kept flying, and every good sailor saw that it was wise to have 
everything snug and safe aloft and alow, so the storm found nothing 
in the harbor to meddle with. As the wind kept coming fresher out of 
the north, some of the big vessels in the stream put down two hooks 
into the mud, and when the wind was blowing its strongest, 60 miles 
an hour, in the afternoon of yesterday, all the vessels were riding as 
prettily as if it were nothing but the ebbing tide which had slewed 
them round so that their bowsprits were writing words on the sky to- 
ward East Boston. 

It was a coincidence of comment that this storm had come in the 
same way and at the same time as that terrible storm of 1898, when 
the steamer Portland was lost. This time, however, the lesson did not 
require a second teaching. 

Several storms of seasonal intensity crossed the Great 
Lakes. Ample warnings were issued in advance of these 
storms and cp ores generally profited by them. 

A number of severe storms were reported on the British 
Columbia and Alaska coasts, and on the 28th a severe storm, 
for which warnings were displayed on the 27th, visited the 
middle California coast. 

The first important cold wave of the month appeared over 
the British Northwest Territory on the morning of the 2d, 
extended over districts lying between the Mississippi River 
and the Rocky Mountains during the 3d, and caused heavy 
frosts in the Ohio Valley and the interior of the Southern 
States during the night of the 4th. The second cold wave of 
the month appeared in the extreme Northwest on the 6th, and 
extended southeast and east with rapidly diminishing inten- 
sity during the 7th and 8th. 

Frost was reported in the Southern States on several dates, 
and in each instance its occurrence was anticipated in the 
forecasts or by special frost warnings. 

The snowfalls of the month were unusually heavy for the 
season in the mountain districts of the Middle and North 
Atlantic States. The first heavy snowstorm occurred on the 


13th and 14th, and extended from northern New England 
and the interior of New York to western Virginia. On the 
19th, snow was reported in northern Georgia, and on the 24th 
heavy snow fell in the middle Allegheny Mountain districts. 

Heavy rains from the 23d to 26th caused a marked rise in 
the head waters of the Ohio River. The value of the River 
and Flood Service of the Weather Bureau in forecasting 
marked changes in river stages is indicated by the following 
extract from the Pittsburg Despatch of November 27, 1901: 


VALUABLE TO COAL COMPANIES. 


That the value and importance of the local weather office service to 
the river interests can not be fully calculated was demonstrated on this 
rise. 

Mr. Ridgeway had the information in advance of anyone else that a 
coal-boat stage of water would reach the upper Ohio River by Monday 
afternoon. At least thirty hours in advance of the crest of the rise he 
had officially notified the different coal interests here of the coming 
water. He predicted that there would be 12 feet of water, and his 
prediction has been verified within a few inches. 

This valuable information from the Weather Bureau enabled the coal 
com panies to get their fleets in readiness, and by the time shipping water 
came the steamers all had steam up and only awaited the signal to cut 
loose. Asa result of the notice, many millions of bushels of coal have 

one down the Ohio, and more will go to-day. A delay of twenty-four 
10urs, and the indefinite information which would have been received 
through the regular channels of the coal companies would have broken 
the back of this great shipment. The great importance of the Weather 
Bureau to Pittsburg and its varied interests can not be calculated in dol- 
lars and cents, but an idea can be gained of its value through the fact 
that the notice, by being sent out so far in advance of the rise, gave 
employment to over five hundred men. 


< 


BOSTON FORECAST DISTRICT. 


The chief meteorological feature of the month was a severe 
storm on the 24-25th. This storm was of southern origin, and 
it attained great force along the New England coast. At Block 
Island the wind reached a maximum velocity of 80 miles an 
hour. The highest velocity at Boston was 60 miles an hour, 
and a mean velocity of 44 miles an hour was maintained for 
a period of six hours. It is estimated that the storm was the 
most severe since the hurricane of November, 1898. Ample 
warning was given of the approach of the disturbance, and it 
is known that much benefit resulted to shipping and other 
interests. The press of the city commended the Bureau for 
the excellence of the service rendered. The Boston Evening 
Transcript of November 25 stated editorially as follows: 


Whatever may be the record of the Weather Bureau with respect to 
the more vaguely defined forecasts, it has rarely made mistakes regard- 
ing big events. It sent out warnings previous to all our recent great 
storms, and had the people of Galveston acted promptly on its sugges- 
tions the disaster would have been mitigated somewhat. The warn- 
ing sent out Saturday and the manner of its reception shows that we 
have come to entertain a wise respect for scientific forecasting. 


The daily forecasts of the month were generally correct 
and often brought forth favorable comment from interested 
persons.—J. W. Smith, Forecast Official. 


CHICAGO FORECAST DISTRICT. 


A cold wave developed in the extreme Northwest on the 2d 
and gradually overspread the entire district. A second cold 
wave appeared in the Northwest on the 6th and moved east- 
ward over the district, with a considerable fall in tempera- 
ture. Cold-wave warnings were ordered in advance at all 
stations where marked temperature falls occurred. 

A storm of considerable intensity reached the lakes on the 
3d, and a second, with increased intensity, on the 6th and 7th. 
Storm warnings were ordered at all ports in advance of these 
storms. Warnings were ordered on the 11th for a storm of 
considerable force, which moved eastward across the lakes. 
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Storm, northeast warnings, were ordered for the northern Lake 
region on the evening of the 21st, and were extended to the 
balance of the upper lakes on the morning of the 22d. While 
some wrecks occurred during the month, and a few lives were 
lost, the warnings were generally heeded by vessel men, and 
sheltered harbors were sought.—/H/. J. Cor, Professor. 


NEW ORLEANS FORECAST DISTRICT. 


Frost, or special temperature warnings, were issued for 
some portion of this district on the 3d, 4th, 7th, 12th, 15th, 


16th, 19th, 26th, and 28th. Frost occurred in each instance, | 


and all frosts and freezes that occurred were forecast. The 
temperature warnings issued for the sugar interests on the 
15th and 16th were fully verified. These warnings enabled 
all _— who had not saved their seed cane to complete that 
work. 

There were no well-marked storms during the month.— 
I. M, Cline, Forecast Official. 


DENVER FORECAST DISTRICT. 


The month was unusually fine, even in the mountain dis- 
tricts, where local storms so frequently occur at this season. 


Cold-wave warnings were issued on the morning of the 2d) 0707000000... 
for Wyoming and northeastern Colorado, and these were | ¥ 


verified except in the immediate vicinity of Denver.—F. H. 
Brandenburg, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


The present month may be considered a wet November, the 
rainfall amounting to 3.48 inches, with ten rainy days and 
three days on which a trace of rain fell. The first week was 
marked by a pressure distribution approaching that of a 
typical dry month. This period marked the close of the 
raisin drying season. During this period no showers were 


forecast which did not occur, and no unnecessary warnings | X 


were issued. 

On the morning of the 9th rain was forecast for southern 
California, and the forecast was verified. The disturbed con- 
dition on the California coast, which began on the 19th was 
anticipated. The p.m. map of the 18th showed the lowest 
pressure to be on the coast of northern California; the pressure 
and temperature change maps indicated on the morning of 
the 19th that the disturbance had moved northward, and on 
the 20th that it was in British Columbia and Alberta. Heavy 
rain which occurred in the vicinity of San Francisco on the 
night of the 20th was accurately forecast. The end of the 
month was marked by rainy weather, with conditions favor- 
able for tule fog in the valleys and along the coasts.—Alezxan- 
der G. McAdie, Professor. 


PORTLAND, OREG., FORECAST DISTRICT. 


The centers of storms, which controlled the weather in this 
district, passed farther north than usual; consequently the 
month was mild, and in most sections there was a deficiency 
of precipitation. 

Many severe storms occurred on the Alaska and British 
Columbia coasts, and some of these storms passed far enough 
south to cause southerly gales along the Oregon and Wash- 
ington coasts. Timely warnings were issued for all storms 
which visited the north Pacific coast, and shipping interests 


were well advised of their character and progress.—E. A. 
Beals, Section Director. 


HAVANA, CUBA, FORECAST DISTRICT. 


No important disturbance appeared in the West Indies 
during the month.—Montrose W. Hayes, Section Director. 


AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


Ave 
| First observed. | Last observed. | Path. alesis, 
¢ 
Number. | | a ° 
High areas. | ° ° ° ° | Miles. |Days.| Miles. | Miles. 
2,p.m.| 54) 114! 5,a.m.| 85| 1,88 25 | 580) 22.1 
4,a.m 42; 7, a.m. 42 76 1,050) 3.0 850 14.6 
tans 5, p.m. | 45 133 Py p-m. 783 | 32.6 
§il,a.m.| 43| 2,550/ 3, 850 | 35.4 
EV Sa.m-| 54) M4 75| 2,430| 80| 34.0 
10,p.m. 45) 123 13,a.m.) 83) 94 | 1,800 | 2.5 720 30.0 
WE 53 | 18,a.m.| 48; 85 | 483 18.0 
7pm. 47 2B? 8,250) 4.5 722 | 30.1 
VIL... 18,p.m.| 50| 1085 36) 7%) 95.8 
20,p.m.| 58 105 24,p.m.| 46 60) 2,220| 4.0 555 | 28.1 
23,a.m.| 99 2%,p.m.| 25/ 1,400) 2.5 560 | 23.3 
x 23,p.m. | 53 108 27,p.m. 48 85 | 1,125 | 2.0 562 23.4 
244,p.m.| 43 109 | 27,a.m. 35, 85 1,425 | 2.5 570 | 23.8 
26,a.m. | 50 | 100 29,a.m.| 34| 1,750) 3.0 583 | 24.3 
26,120 42.0 | 8,642 | 360.0 
Mean of 14 | 
POUNS 1,866 |.....- 617 | 25.7 
Mean of 42.0 | | 
Low areas 
l,a.m 51 114 p.m. | 2.5 610 | 25.4 
$3, p.m. | 1.5 717 | 29.9 
38) 103) 82) 114%) 2.0) 712) 29.7 
ll | 5,a.m. BO 120 48 54 3,425 4.0 856 | 35.7 
7,a.m.| 53 117. «11,a.m 48 542,975 | 744 31.0 
8am./| 10) 9a.m.| #7 950 «1.0 950 | 39.6 
WE 9a.m.| 120) 18,a.m.| 48 4,450) 9.0 494 | 20.6 
VEE 14,p.m 41 126 17, p.m. 53 105 1,500 3.0 500 | 20.8 
ccs 16, a.m 43 105 19,p.m. 28; 82) 3.5 586 24.4 
18, p.m 41 126 | 2,a.m.| 48 | 125 400 16.7 
§ 3,525 6. 588 24.5 
20, p.m 48 110 26,p.m. 46) 60 3.950 | 6.0 658 | 27.4 
22,a.m 120 2,a.m.| 49 90 1,400 2.0) 700 | 29.2 
26,a.m.| 53 121 3.0 867 36.1 
3,a.m. 8,8 4.0 800 | 383.3 
Mean of i6 
Mean of 59.0 | 
| 
* December. y Stationary for 2 days. 


For graphic presentation of the movements of these highs 
and lows see Charts I and IIl.—dH. C. Frankenfield, Forecast 
Official. 

RIVERS AND FLOODS. 


Low water stages continued during the month in the Mis- 
sissippi and Missouri rivers. In the Ohio low stages contin- 
ued until the last week of the month, when a steady, though 
not heavy, three days rainfall caused a moderate rise in the 
upper river and tributaries, the crest passing Portsmouth, 
Ohio, on the 30th. This rise was of the greatest value to all 
river interests. Thirty hours advance notice of the coming 
tide was given by the Weather Bureau Official at Pittsburg, 
and every effort was made by those affected to take immediate 
advantage of the situation. The coal industry was the one 
most benefited, since about five million bushels of coal were 
started on their journey to the mouth of the Mississippi 
River. 

The rivers of the remaining districts of the country pre- 


| 
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sented nothing of special interest. Lower stages were the rule, River of the North froze over at Moorhead, Minn., except at 
except in the Willamette and the Sacramento rivers on the the bridges. In the Susquehanna River, at Wilkesbarre, Pa., 
Pacific coast, where the rains of the last week of the month the first ice was seen on the 28th; while in the Hudson, it 


caused a moderate rise. 

Running ice was reported in the Mississippi River as fol- 
lows: St. Paul, Minn., on the 18th and 19th, and from the. 
24th to the 28th, inclusive; La Crosse, Wis., from the 17th to 
the 19th, inclusive; and Dubuque, Iowa, on the 16th. On 
this date the ice harbor at Dubuque was also frozen over. | 

The Missouri River at Bismarck, N. Dak., froze over on the 
7th, closing navigation for a time. There was no ice at the 
end of the month, although the river was frozen both above 
and below the city. At Pierre, S. Dak., there was running: 
ice from the 15th to the 25th, inclusive, but not in sufficient 
quantities to necessitate the closing of navigation. The Red. 


appeared in such quantities as to compel the closing of navi- 
gation on the 30th. 

The highest and lowest water, mean stage, and monthly 
range at 135 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the 
Mississippi; Cincinnati and Cairo, on the Ohio; Nashville, 
on the Cumberland; Johnsonville, on the Tennessee; Kan- 
sas City, on the Missouri; Little Rock, on the Arkansas; 
and Shreveport on the Red.—H. C. Frankenfield, Forecast 
Official. 


OLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following summaries relating to the general weather 
and crop conditions are furnished by the directors of the 
respective sections of the Climate and Crop Service of the 
Weather Bureau. 


(Temperature is expressed in degrees Fahrenheit and precipitation in inches and 
hundredths. | 


Alabama.—The mean temperature was 48.8°, or 4.6° below normal; 
the highest was 84°, at Bermuda, Eutaw, and Tuskegee on the 2d, and 
the lowest, 16°, at Scottsboro on the 16th and at Ashville on the 17th. 
The average precipitation was 1.85, or 1.38 below normal; the greatest 
—— amount, 5.14, occurred at Uniontown, and the least, 0.17, at 

Jordova. 

Conditions favorable for gathering late crops, but only moderately 
favorable for sowing and germination of fall grains; first killing frost 
of the season occurred very generally in north-central and northern 
counties on 5th or 6th, and descughent the rest of the State on the 16th 
or 17th.—F. P. Chaffee. 

Arizona.—The mean temperature was 57.1°, or 5.0° above normal; 
the highest was 94°, at Sentinel and at Signal on the Ist and other dates, | 
and the lowest, 14°, at Flagstaff on 18th and at Fort Defiance on 14th | 
and 27th. The average precipitation was 0.32, or 0.34 below normal; 
the greatest monthly amount, 1.40, occurred at Prescott, while none fell 
at a great number of stations. 

The principal farming operations of the season are plowing and seed- | 
ing. The work is very backward on account of the } and hard con- 
dition of the soil, owing to lack of rainfall and a deficient supply of | 
water for irrigation. The gathering of the orange crop was begun the 
yaad part of the month. The yield is below the average.— Wm. G. | 

rns. 

Arkansas.—The mean temperature was 50.5°, or about normal; the 
highest was 88°, at Camden on the 2d, and the lowest, 15°, at Pond on | 
the 16th. The average precipitation was 2.99, or 0.81 below normal; the 
greatest monthly amount, 4.83, occurred at Mossville, and the least, 1.57, 
at Corning. 

The weather during the month has been generally favorable for 
wheat; the early sown has generally come up to good stands and looks. 
healthy and vigorous. In some localities the stands are not so good, 
having been injured by the hessian fly and other insects and the 
drought. The late sown is much better; the timely rains have been 
of great benefit and have given it a good start. There have been no) 
severe freezes or frosts sufficiently heavy to damage it. Fall oats and 
7 ‘a ccs up to good stands and are looking well.—Hdward B. 

rds. 


California.—The mean temperature was 54.9°, or 2.5° above normal ; 
the highest was 100°, at Craftonville on the 6th, and the lowest, 5°, at 
Bodie on the Ilth. The average precipitation was 2.65, or 0.46 above 
normal; the greatest monthly amount, 12.85, occurred at Upper Mattole, | 
while none fell at ten stations. 

Conditions were favorable for farming operations; no injurious frosts 
occurred, The rainfall was slightly in excess of the normal, particu- 
larly in the central and northern sections, but was deficient in south- 
ern California. The rain was very beneficial to early sown grain and 

rr and caused but little damage to late fall crops.—Alezander G. 
cAdie, 

Colorado.—The mean temperature was 40.0°, or 4.8° above normal; 
the highest was 88°, at Holyoke on the 4th, and the lowest, 3° below 
zero, at Moraine on the 19th and at Breckenridge on the 12th and 25th. 
The average precipitation was 0.22, or about one-fourth the normal | 


amount; the greatest monthly amount, 1.60, occurred at Ruby, while 
none fell at a number of stations.—/. J/. Brandenburg. 

Cuba.—The mean temperature was 72.2°; the highest was 95°, at San 
Cayetano on the 8th, and the lowest, 40°, at Central Rosario ( Aguacate) 
on the 22d. The average precipitation was 0.83; the greatest monthly 
amount, 8.25, occurred at Central Sta. Lucia (Gibara), while none fell at 
numerous points in the provinces of Pinar del Rio, Havana, Matanzas, 
and Santa Clara. 

The temperature was unusually uniform, but was generally below 
normal throughout the month. In Santiago de Cuba Province light 
rains fell with a fair degree of frequency, but over the remainder of 
the island extremely dry weather prevailed, and numerous localities 
of the western half of the island received no rain at all. During the 
first few days of the month both temperature and rainfall conditions 
were favorable for crops, but their continuance caused this season’s 
cane crop to mature too early and retarded the growth of canes planted 
last — and this fall; many tobacco seed beds were entirely ruined, 
and during the latter part of the month transplanting was impracti- 
cable, or was carried on under difficulties, except in those sections with 
irrigating facilities.—Montrose W. Hayes. 

Florida.—The mean temperature was 59.1°, or 6.0° below normal; the 
highest was 90°, at Fort Meade on the Ist and at Hypoluxo on the 3d, 
and the lowest, 21°, at Wausau on the 17th. Theaverage precipitation 
was (0.89, or 1.12 below normal; the greatest monthly amount, 2.22, 
occurred at Titusville, and the least, trace, at Flamingo. 

The month was the coldest November since the establishment of 
the Climate and Crop Service, eleven years ago. Frosts and freezing 
conditions prevailed over the north half of the State and light frost 
occurred over the upper portion of the southern district. Considerable 
damage resulted to vegetables and sugar cane. The month was ver 
dry, the deficiency in precipitation being such as to retard the growth 
of vegetables and strawberries. Oranges colored nicely and ship- 
ments were active.—A. J. Mitchell. 

Georgia.—The mean temperature was 49.3°, or 5.0° below normal; 
the highest was 87°, at Fitzgerald and Mauzy on the Ist, and the lowest, 


|12°,at Greenbush onthe 29th. The average precipitation was 0.98, or 


1.80 below normal; the greatest monthly amount, 2.58, occurred at Co- 
lumbus, and the least, 0.10, at Gillsville. 

The mean temperature and the average rainfall were the lowest on 
record for the month during the past eleven years. The weather, al- 
though unseasonably cold, was pleasant and invigorating. Rain fell 
on an average of but four days, and at several stations there was but 
one day with precipitation. The conditions were unusually favorable 
for harvesting matured cotton and other late crops. The sowing of fall 
oats, fall wheat, and rye was retarded by excessive dryness of the 
soil. Frost formations were exceptionally heavy and numerous.—/. 
B. Marbury. 

Idaho.—The mean temperature was 39.4°, or 3.4° above normal; the 
highest was 78°, at Payette on the Ist, and the lowest, 5°, at Forney on 


thellth. Theaverage precipitation was 1.19, or 0.68 below normal; the 


greatest monthly amount, 5.05, occurred at Murray, and the least, trace, 
at Blackfoot and Downey. 

November was remarkable for excessive temperature and deficient 
precipitation. The snowfall was light, confined to the high mountains, 
and disappeared eg October rains caused a fine growth of grass 
on the stock ranges. The mildness, together with absence of heavy 
snow, enabled stock to remain on the mountain ranges to within a few 
days of the close of the month.—S. M. Blandford. 

Uinois.—The mean temperature was 38.7°, or 1.3° below normal; the 
highest was 81°, at Centralia on the lst, and the lowest, 4°, at Dixon 
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on the 18th. The average precipitation was 1.32, or 1.41 below normal; 
the greatest monthly amount, 2.40, occurred at Tilden, and the least, 
0.50, at Havana. 

November was a rather dry month and excellent for carrying on fall 
and early winter farming operations. The dry weather was not, how- 
ever, favorable for the germination and growth of fall-sown crops, 
though wheat is in fairly promising condition. The condition of rye 
is somewhat less promising. Meadows and pastures have suffered con- 
siderably from the heat of the past summer and the dry weather of 
both summer and fall, and they are generally in poor condition.— 
M. E. Blystone. 

Indiana,.—The mean temperature was 38.9°, or 2.6° below normal; 
the highest was 76°, at Mount Vernon on the Ist, and the lowest, 11°, at 
Hammond on the 5th and at Winamac on the 5th and 8th. The aver- 
age precipitation was 1.30 or 2.29 below normal; the greatest oy 
amount, 2.23, occurred at Hammond, and the least, trace, at Bedford. 

Weather conditions were favorable for outdoor work and good pro- 
gress was made in cribbing corn. The absence of rain was detri- 
mental to growth of wheat and rye. Owing to dryness of ground and 
to avoid possible damage to plant by insects, much of the wheat was 
sown late, and the drought continuing, the seed germinated slowly. 
The plant is short, not well rooted, and the stand isuneven. Rye was 
sown earlier than wheat in most localities and its condition is fairly 
-— a failed and stock feeding began earlier than usual.— 

. T. Blythe. 

Iowa.—The mean temperature was 35.8°, or 3.0° above normal; the 
highest was 77°, at Baxter on the Ist, and the lowest, 2°, at Decorah 
and Elkader on the 5th. The average precipitation was 0.86, or 0.56 
below normal; the greatest monthly amount, 2.30, occurred at Lenox, 
and the least, 0.20, at Murray. 

The month was warmer than usual, with more than the normal 
amount of clear weather, affording exceptionally favorable conditions 
for cribbing corn, plowing, and farm operations usual to the season. 
Some damage resulted to potatoes and late vegetables from severe cold 
snap of the 3d to 6th, but the balance of the month was not cold enough 
to retard field work; bulk of corn has been cribbed in fine order, Al- 
though the ground is rather dry the fall grain is in good condition to 
withstand the winter.—John R. Sage. 

Kansas.—The mean temperature was 44.9°, or 3.6° above normal; the 
highest was 83°, at Sedan on the 24th, and the lowest, 10°, at Achilles 
and Colby on the 15th. The average precipitation was 0.65, or 0.20 be- 
low normal; the greatest monthly amount, 2.27, occurred at Columbus, 
while none fell at Coolidge, Garden, Lakin, and Scott. 

Unusually warm, dry month, very favorable for outdoor work. Corn 
mostly cribbed. Apples all gathered, good crop. Wheat continued 

rowing; most of it in fine condition; much in very fine condition and 
Sales pastured; much needing moisture at close of month; sowing not 
finished in the extreme west. Some plowing in southern counties, and 
some alfalfa being cut for hay.—T7. B. Jennings. 

Kentucky.—The mean temperature was 41.8°, or 3.9° below normal; 
the highest was 82°, at Greensburg on the 11th, and the lowest, 11°, at 
Bowling Greenand Fords Ferry onthel7th. The average precipitation 
was 1.52, or 2.44 below normal; the greatest monthly amount, 2.41, oc- 
curred at Blandville, and the least, 0.10, at Franklin. 

Cool, pleasant weather, with rainfall much below normal. In west- 
ern portion of State about the usual acreage of winter wheat has been 
sown and it is in very good condition; in central and eastern portions 
acreage is low, and cool, dry weather has checked growth, leaving it in 
rather poor condition. Very little complaint of fly. Rye generally 
looks better. Tobacco cured nicely, but very little stripping has been 
done on account of dry weather. Fall grass good in west, but only fair 
in central and east portions. Stock in fair condition.—H. B. Hersey. 

Louisiana.—The mean temperature was 56.3°, or 2.5° below normal; 
the highest was 91°, at Jeanerette on the Ist, 2d, and 3d, and the lowest, 
24°, at Collinston on the 15th and Plain Dealing onthe 16th. ‘lheaver- 
age precipitation was 2.31, or 1.60 below normal; the greatest monthly 
amount, 5.61, occurred at Houma, and the least, 0.47, at Sugartown. 

The weather during the greater part of the month was favorable for 
cotton picking. Heavy frost early in the month killed the top crop 
before it matured. The month opened with favorable weather for 
sugar cane, and conditions continued exceptionally propitious for this 
crop until on the 16th and 17th, when low temperatures occurred in the 
sugar region, with heavy frost tothe coast line. Ice formed in exposed 
places in some of the coast parishes. The bud of the cane was killed 

enerally, and in some localities two or three of the top joints were 

rozen. Windrowing, while not necessary, was resorted to as a matter 
of precaution. Cane worked up since the freeze does not show any 
deterioration. It appears to steadily increase in richness, and the yield 
of sugar per ton is becoming better and better. The results are gener- 
ally satisfactory. Rice harvesting was completed in the western par- 
ishes, and thrashing nearly completed. The yield has been exception- 
ally heavy. The bulk of the corn crop has been housed, and the yield 
below the average. Plowing has progressed satisfactorily.— 

M. Cline. 

Maryland and Delaware.—The mean temperature was 39.2°, or 5.5° 
below normal; the highest was 76°, at Milford, Del., on the Ist, and 
the lowest, 4°, at Sunnyside, Md., on the 29th. The average precipi- 


tation was 2.68, or 0.45 below normal; the greatest monthly amount, 
5.20, occurred at Sunnyside, Md., and the least, 1.43, at Cambridge, Md. 

November was a cold, dry, and windy month, except that in the 
extreme west precipitation was ample. Snowfall was moderately 
heavy in the mountains, but light elsewhere. Over most of the sec- 
tion scarcely any rain fell until the 23d, when heavy amounts were of 
general occurrence. The moisture at this time greatly benefited wheat 
and grass, which were in bad condition, owing to a long dry spell that 
had lasted since the middle of October.—Oliver L. Fassig. 

Michigan.—The mean temperature was 33.8°, or 1.7° below normal; 
the highest was 70°, at Plymouth on the 11th, and the lowest, 4° below 
zero, at Humboldt on the 5th. ‘Lhe average precipitation was 1.36, or 
1.45 below normal; the greatest monthly amount, 4.72, occurred at 
Lathrop, and the least, 0.10, at Lincoln. 

The weather conditions during November were too dry for the best 
growth of winter wheat, which at the end of the month was small, but 
healthy and well colored. The lack of precipitation dried up pastures 
quite rapidly, so that farmers were obliged to feed their stock; the dry 
conditions, however, were very favorable for corn husking and the 
delivery of sugar beets to the factories. Wheat seeding has averaged 
later than ever before, the late seeding being done to avoid the hessian 
fly; early winter wheat has some fly in it, but the later seeding seems 
to be affected very little.—C. F’. Schneider. 

Minnesota,—The mean temperature was 28.8°, or 1.0° above normal; 
the highest was 75°, at Currie on the 2d, and the lowest, 10° below 
zero, at Warroad on the 24th. The average precipitation was 0.78, or 
0.20 below normal; the greatest monthly amount, 2.06, occurred at 
Two Harbors, and the least, trace, at Crookston and Moorhead. 

Many of the lakes were closed by ice early in the month, but the 
deeper ones were not frozen over till later. There was considerable 
ice running down the Mississippi on the 15th, and on the 18th the 
river at Minneapolis was almost entirely frozen over above the falls. 
Work in the soil. was stopped very soon after the beginning of the 
month by freezing weather, and the only farm work poe since 
then is that usually done in winter.— 7. 8S. Outram, 

Mississippi.—The mean temperature was 51.9°, or 3.3° below normal; 
the highest was 87°, at Poplarville on the 2d, and the lowest, 19°, at 
Ripley on the 17th. The average precipitation was 2.46, or 1.00 below 
normal; the greatest monthly amount, 4.22, occurred at Nittayuma, 
and the least, 1.15, at Okolona. 

The month was very favorable for the completion of cotton picking 
and for fall seeding.— W. S. Belden. 

Missouri.—The mean temperature was 43.4°, or 1.0° above normal; the 
highest was 84°, at Zeitonia on the 2d, and the lowest, 9°, at Han- 
nibal on the 17th. The average precipitation was 1.37, or 1.09 below 
normal; the greatest monthly amount, 4.34, occurred at Mineralspring, 
and the least, 0.32, at Arthur. For the State, as a whole, it was the 
driest November during the past 17 years. 

In most of the western counties wheat made good progress, and ai 
the close of the month was in a very promising condition, but in 
nearly all of the central and eastern counties its growth was retarded 
by the dry weather. In general, however, the crop did well consider- 
ing the light rainfall. Fall pastures afforded considerable feed in por- 
tions of the western and southern sections, but over the greater portion 
of the State they were very poor.—A. HZ. Hackett. 

Montana.—The mean temperature was 36.7°, or 6.2° above normal; 
the highest was 79°, at Utica on the 27th, and the lowest, 3° below 
zero, at Culbertson on the 3d. The average precipitation was 0.59, or 
0.46 below normal; the greatest monthly amount, 3.36, occurred at 
a while none fell at Martinsdale. 

The weather during the month was very mild, with the precipita- 
tion below the normal at all stations, except Fort Benton, Glasgow, 
Havre, and Poplar.—Z. J. Glass. 

Nebraska.—The mean temperature was 39.5°, or .4.6° above normal; 
the highest was 85°, at Madrid on the 10th, and the lowest, &°, at Lynch 
on the 16th. Thé average precipitation was 0.50, or 0.17 below nor- 
mal; the greatest monthly amount, 1.70, occurred at Laclede, while 
none fell at several places in the western portion of the State. 

The high temperature, with sufficient moisture, has been very favor- 
able for the growth of fall-sown grain and for completing fall work.— 
G. A, Loveland, 

Nevada.—The mean temperature was 43.1°, or 4.4° above normal; 
the highest was 80° at Martins Ranch on the 5th, and lowest, 12°, at 
Owyhee on the llth. The average precipitation was 0.53, or 0.12 be- 
low normal; the greatest monthly amount, 3.30, occurred at Lewers 
Ranch, and the least, trace, at several stations. 

The weather conditions and pasturage were very favorable to stock 
interests.—J. I7. Smith. 

New England.—The mean temperature was 32.7°, or 4.4° below nor- 
mal; the highest was 72°, at Flagstaff, Me., on the Ist, and the lowest, 
9° below zero at Flagstaff on the 12th. The average precipitation was 
2.20, or 1.72 below normal; the greatest monthly amount, 5.71, oc- 
curred at Enosburg Falls, Vt., and the least, 0.48, at Chatham, N. H. 

Much cloudiness, although the precipitation for the month was below 
normal. In many sections the water is low in streams, springs, and 
wells, and rain is needed. The mean temperature was 
low, making the coldest November for many years. severe storm 
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over the district on the 24-25th, accompanied by high and de- 
structive winds and heavy precipitaticn. Generally speaking, Novem- 
ber was an unpleasant month.—/J. W. Smith. 

New Jersey.—The mean temperature was 38.5°, or 5.0° below normal; 
the highest was 69°, at Egg Harbor City and Toms River on the Ist, 
and at Cape ag C. H. and Tuckerton on the 2d, and the lowest, 10°, 
at Chester on the 20th and at Toms River on the 2ist and 29th. The 
average precipitation was 2.38 or 1.61 below normal; the greatest 
monthly amount, 4.23, occurred at Moorestown, and the least, 1.18, at 
South Orange.— Laura M. Dey. 

New Mexico.—The mean temperature was 46.4°, or 2.9° above normal; 
the highest was 87°, at Carlsbad on the 24th, and the lowest, 11°, at 
Springer on the 4th. The average precipitation was 1.37, or 0.54 above 
normal; the greatest —— amount, 6.15, occurred at Roswell, and 
the least, 0.01, at San Marcial. 

The warm weather and absence of severe frosts made the month 
unusually favorable for grazing interests.—R. M. Hardinge. 

New York.—The mean temperature was 32.6°, or 4.7° below normal; 
the highest was 71°, at Romulus on the 2d, and the lowest, 14° below 
zero, at Jay on the 29th. The average precipitation was 2.74, or 0.22 
below normal; the greatest monthly amount, 7.52, occurred at Number 
Four, and the least, 0.29, at Catskill. 

The first of the month was dry, with moderate temperature, followed 
by much snow and very cold weather, the month being the coldest No- 
vember in fourteen years. Grain in the interior of the State is well 

rotected, the depth of snow ranging from 2 inches in the south to 2 
eet in parts of the northern section. The weather was favorable for 
winter grain, which is in good condition, but backward.—R. G. Allen. 

North Carolina.—The mean temperature was 43.8°, or 5.9° below nor- 
mal; the highest was 83°, at Southern Pines on the Ist, and the lowest, 
7°, at Linville on the 19th. The average precipitation was 1.28, or 1.98 
below normal; the greatest monthly amount, 2.75, occurred at Currituck 
Inlet, and the least, 0.52, at Linville. 

Very cold, dry weather prevailed during the month, which was, how- 
ever, very agreeable for outdoor work on account of the large number 
of cleardays. The mean temperature for the State at large is the lowest 
on record for November since 1872, and it was also the driest during the 
same period, with the exception of November, 1890. The prevailing 
drought delayed the seeding of winter wheat and oats; much wheat 
failed to germinate or perished for want of moisture, and consequently 
poor stands are generally reported. Indications point to an increased 
acreage. The weather was very favorable for gathering the last corn 
and cotton, and generally for all work except plowing, for which the 
soil is too dry and hard, but some damage by hessian fly was reported.— 
CO. F. von Herrmann, 

North Dakota,.—The mean temperature was 26.8°, or 4.4° above nor- 
mal; the highest was 70°, at Medora on the Ist, and the lawest, 7° 
below zero, at McKinney on the 4th. The average precipitation was 
0.19, or 0.51 below normal; the greatest monthly amount, 1.02, occurred 
at Williston, and the least, trace, at Amenia, Cando, Devils Lake, Dun- 
seith, Grafton, Hannaford, Melville, and Willow City. 

The month was warm and dry, being very favorable for stacking 
late-cut hay and for thrashing, of which latter considerable remained 
unfinished. The absence of snow onthe ground allowed stock to pasture 
on the ranges during the entire month.—B. H. Bronson. 

Ohio.—The mean temperature was 37.7°, or 3.1° below normal; the 
highest was 79°, at Sidney on the Ist and at Rittman on the llth, and 
the lowest, 10°, at Celina on the 5th and at Bangorville and Rocky 
Ridge on the 28th. The average precipitation was 1.54, or 1.79 below 
normal; the greatest monthly amount, 4.24, occurred at Hillhouse, and 
the least, 0.55, at Jacksonboro. 

Wheat made but little progress during the month. It is small and 
backward in the southern section; somewhat more promising in the 
middle section, and from fair to good in the northern section. Rye is 
in fair condition in the north, but poor inthesouth. Corn husking has 

rogressed slowly but it is not completed. The water supply is very 
ow.—J. Warren Smith. 

Oklahoma and Indian Territories.—The mean temperature was 51.4°, or 
2.7° above normal; the highest was 89°, at Fort Sill on the Ist, and the 
lowest, 18°, at Blackburn, Ind. T., on the 16th, and Jenkins, Okla., on 
the 23d. The average precipitation was 1.34, or 0.27 below normal; the 
greatest monthly amount, 5.10, occurred at Tahlequah, while none fell 
at Woodward. 

The weather during the month was generally dry, with moderate 
day and cool night temperatures; drought conditions were prevalent, 
and wheat deteriorated to some extent; general] , the crop continued 
in fair condition, but needed a soaking rain to advance its growth and 
supply subsoil moisture. Stock is still pasturing, generally on wheat, 
and was in fairly good condition at the close of the month, with water 
very scarce.—Charles M. Strong. 

Oregon.—The mean temperature was 46.5°, or 3.2° above normal; the 
highest was 78°, at Junction City on the 4th, and the lowest, 8°, at Beu- 
lah and Vale on the llth. The average precipitation was 5.09, or 1.68 
below normal; the greatest monthly amount, 8.10, o¢curred at Glenora, 
and the least, 0.15, at Prineville. 

The month was unusually mild throughout, the fall rains beginning 


later than usual. Farm work in the western section of the State was 
well advanced at the close of the month and fall grain looked thrifty 
and promising. In the eastern section the dry weather retarded farm 
work tosomeextent. In the latter named district early sown fall grain 
-— = unevenly, but the recent rains will greatly benefit it.—Zdward 


Pennsylvania.—The mean temperature was 36.0°, or 4.5° below normal; 
the highest was 76°, at California on the Ist, and the lowest, 7°, at 
Center Hall on the 27th. The average precipitation was 2.56, or 1.00 
below normal; the greatest monthly amount, 5.00, occurred at Warren, 
and the least, 1.23, at Wilkesbarre. 

Conditions were favorable during most of November for husking 
corn and securing late crops. The protracted drought delayed plowing 
somewhat and in some sections injuriously affected the germination of 
late sown grain and retarded the growth of the early sown. Much of 
the former was purposely delayed to avoid the hessian fly. The early 
seeded grain has a healthy appearance and a good stand. Some late 
fields look bare and thin. The rains during the middle and latter 
part of the month will be beneficial to grain and grass and have filled 
Hy the springs and streams, some of which had become very low.— 

. F. Townsend. 

Porto Rico.—The mean temperature was 76.8°, or 0.8 below normal; 
the highest was 96°, at Cayey on the 8th, and the lowest 55°, at Adjun- 
tas on the 30th. The average precipitation was 13.62, or 4.11 above 
normal; the greatest sential amount, 21.57, occurred at Barros, and 
the least, 4.11, at Guayama. 

The weather during most of the month was decidedly unfavorable 
for farm work and for all crops except cane. ‘Tobacco beds were badly 
damaged and some small crops, such as beans, frijoles, etc., complete 
destroyed. Coffee picking was practically finished, though some dtfli- 
culty was experienced in cleaning and preparing the berries for market, 
owing to a lack of sunshine. There was a marked increase in prepa- 
rations for the new tobacco crop. There was a general scarcity of 
minor fruits and ground provisions throughout the island. Pastures 
and stock continue in excellent condition.—Z. C. Thompson. 

South Carolina.—The mean temperature was 48.2°, or 6.0° below nor- 
mal; the highest was 85°, at Blackville and Temperance on the Ist, 
and the lowest, 17°, at Walhalla on the 16th, Seivern on the 18th, and 
Lugoff on the 29th. The average precipitation was 1.01, or 1.84 below 
normal; the greatest monthly amount, 3.10, occurred at Georgetown, 
and the least, 0.36, at Walhalla. 

The first general killing frost occurred on the 7th, which ended the 
growing season. The weather, while cool, was favorable for gather- 
ing crops, especially cotton, not all of which was picked by the close 
of the anther: tg The ground was too dry for working well and for 
favorable germination of wheat and oats. Clay lands were unfit to 

low or seed. Along the coast the drought increased in severity and 
hes become alarming, having practically ruined fall and winter track 
crops. Wheat seeding has only fairly begun.—J. W. Bauer. 

South Dakota.—The mean temperature was 34.1°, or 5.0° above normal; 
the highest was 78°, at Bowdle on the Ist and at Bad Nation on the 10th, 
and the lowest, 6° below zero at Grand River School onthe 7th. The 
average precipitation was 0.30, or 0.29 below normal; the greatest 
monthly amount, 1.12, occurred at De Smet, and the least, trace, at 
Alexandria and Marion. 

The month was unusually free from storms, marked cold waves, or 
heavy snowfalls, and the conditions were generally highly favorable 
for the completion of autumn, field, and other farm work, and the un- 
interrupted feeding of livestock on the range. On the whole it was a 
very pleasant and favorable month.—S. W. Glenn. 

Tocnense.—The mean temperature was 44.1°, or 3.6° below normal; 
the highest was 78°, at Tellico Plains on the Ist, and the lowest, 11°, 
at Rugby, Hohenwald, and Johnsonville on the 17th. The average 
precipitation was 1.48, or 2.24 below normal; the greatest monthly 
amount, 2.90, vccurred at Tullahoma, and the least, 0.11, at Lynn- 
ville. 

The month was very dry, cool, and favorable for farm work, 
which was well advanced at the close of the month. Wheat sowing 
was nearly finished, though there was some delay through fear of fly; 
early sowings were up and looking well, with good stands, but growth 
checked by dry, cool weather; acreage was increased in most sections 
and the crop put in better than usual. Other winter grains were look- 
ing well.—J/. C. Bate, 

Texas.—The mean temperature was 59.0°, or 2.4° above normal; the 
highest was 94°, at Fort Ringgold on the Ist and 2d and at Jasper on 
Ist, and the lowest, 19°, at Tyler on the 2Ist. The average precipita- 
tion was 1.63, or 0.51 below normal; the greatest monthly amount, 
4.84, occurred at Longview, while none fell at Fort Stockton. 

In the west-central counties and along the Rio Grande the prolonged 
drought continues unbroken, and has become one of great severity. 
Fall plowing and seeding have progressed under favorable conditions, 
except where too dry, and the greater part of the latter work has been 
completed. Where the moisture has been sufficient wheat is up to 
_— stands and making a fine growth, and in some sections the fields 
are being pastured. rom regions where the soil is very dry com- 
plaints are made of poor stands and ungerminated seed. General 
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Utah.—The mean temperature was 41.3°, or 4.0° above normal; the 
highest was 76°, at Green River on the Ist, St. George on the 3d and 
4th, and at Fillmore on the 8th; and the lowest, zero, at Loa on the 
llth. The average precipitation was 0.29, or 0.55 below normal; the 
greatest monthly amount, 1.40, occurred at Heber, while none fell at 
ten stations. 

One of the warmest Novembers on record. The continued dry 
weather has not been favorable for fall grain. Feed and water are 
very scarce on the ranges, and as a result sheep are in very poor con- 
dition.—L. H. Murdoch. 

Virginia.—The mean temperature was 41.2°, or 5.6° below normal; 
the highest was 84°, at Barboursville on the Ist, and the lowest, 11°, 
at Buckingham and Burkes Garden on the 19th. Theaverage precipita- 
tion was 1.48, or 1.31 below normal; the greatest monthly amount, 2.62, 
occurred at Lincoln, and the least, 0 20, at Newport News. 

The month was too cold and dry for the growth or the early seeding 
of winter grains, also for the germination of late seeding. Many fields 
seeded to winter wheat late in the season are still bare, and it is thought 
the seed has rotted. Winter oats and clover behind their average sea- 
sonal condition. Fall plowing suspended until after rains of 23-24th.— 
Edward A, Evans. 

Washington.—The mean temperature was 44.0°, or 3.3° above normal; 
the highest was 77°, at Mottinger’s on the 4th, and the lowest, 9°, at 
Wilbur on the 3d. The average precipitation was 6.10, or 0.36 above 
normal; the greatest monthly amount, 23.68, occurred at Clearwater, 
and the least, 0.35, at Connell. 

The mildness of the month, and sufficiency of rain contributed tothe 
growth of winter wheat, which throughout the month was in very fav- 


Mannington, and the least, 1.23; at Lewisburg. 

At the close of the month, early sown wheat, where not injured by 
the fly, was in fair condition, but the later sown (and most was such) 
was in rather r condition, and some had. been killed.—Z. Vose. 

_ Wisconsin.—The mean temperature was 52.0°, or 0.5° below normal; 

the highest was 73°, at Prairie du Chien on the 12th, and the lowest, 
8° below zero, at North Crandon on the 26th. The average precipita- 
tion was 0.84, or 0.90 below normal; the greatest monthly amount, 1.87, 
occurred at Osceola, and the least, 0.22, at Prentice. 

The weather during the month was very favorable for winter grains 
and grasses. Winter wheat amd rye have continued to make good | 
ag ae and are now generally considered to be in excellent condition. 

he deficiency in precipitation has caused a low stage of water in most 
streams, and the soil, es sy in the southern portion of the State, is 
jn need of moisture.— W. M. Wilson. 

Wyoming.—The mean temperature was 37.1°, or 4.7° above normal; 
the highest was 82°, at Bitter Creek on the 9th, and the lowest, 8° be- 
low zero, at Big Piney on the 13th, 18th, and 19th. The average pre- 
cipitation was 0.32, or 0.31 below normal; the greatest monthly amount, 
1.25, occurred at Fort Yellowstone, while none fell at Hyattville. 

The month was unusually mild and free from any severe storm. The 
weather was very favorable for all stock, which is still in excellent 
condition. The absence of snow prevented many sheep from being 
moved to winter ranges away from the streams, and compelled them 
to be fed on the summer ranges, which now furnish poor grazing.— 
_W. S. Palmer. 


SPECIAL CONTRIBUTIONS. . 


THE WESTWARD MOVEMENT OF THE DAILY BARO- 
METRIC WAVE.:' 


By Oniver L. Fassia, Ph. D., Section Director, United States Weather Bureau. 


The publication, in recent Annual Reports of the Chief 


‘each hour of the day and night at stations in North and 
‘South America and in the West Indies, together with a few 
| outlying stations. Lines were then drawn connecting sta- 
tions having equal departures from the accepted normal value 
for the day, i. e., hourly isoabnormals of pressure. The area 


of the Weather Bureau, of the hourly values of barometric covered by the observations extends in longitude from 0° to 
pressure at a large number of stations in the United States, in 140° west of Greenwich; in latitude, from 60° north to 40° 
the West Indies, and along the north coast of South America | south. 

affords an excellent opportunity for the study of the diurnal! Taking up the charts in the order of time, the three most 


variations of the barometer overa widearea. Reliable hourly 
observations in the middle and higher latitudes of South 
America are still few in number. However, by selecting for 


study the month of July, during which the heat equator is’ 


thrown farthest to the north, this lack of data in the Southern 
Hemisphere is largely remedied. During July there is a 
nearer approach to similarity in the distribution of land 
and water to the north and south of the heat equator; hence 
the conditions which largely influence temperature and pres- 
sure changes are more nearly comparable in the Western 
Hemisphere than they are over the Eastern Hemisphere, where 
the northern half is mostly land and the southern mostly 
water. 

Until recently the question of the diurnal variation of the 
barometer has been studied mostly by means of the diurnal 
curve at isolated stations. In the present treatment of the 
subject the hourly values, or rather the hourly departures 
from the average for the day, at about 50 stations have been 
charted, after being reduced to a common hour, namely, 
seventy-fifth meridian time. In this way we obtain a view of 
actual conditions of pressure at the same instant of time over 
a wide area, similar to that of our daily simultaneous weather 
charts. Charting the observations in this manner brings to 


light some relations hitherto but vaguely recognized in the 
theoretical discussions of the subject. 

On the accompanying Charts X-—XIII, figs. 1-24, I have 
plotted the departures from the average daily pressure for 


'Read before the Milwaukee Convention of United States Weather 
Bureau Officials, August 27, 1901. 


striking features within the area of observation are: 

| (a) The development and westward propagation of an area 
of pressure above the normal, an anticyclonic area, or per- 
haps more properly a wave of increasing pressure, over the 
North and South American continents during the forenoon ; 
followed by, 

(b) The development and westward propagation of an area 
of pressure below the normal value, or a wave of diminishing 
pressure during the afternoon; followed by, 

(c) A period of comparatively uniform distribution of 
pressure during the night hours, which, upon further study, 
may be subdivided into two minor periods, namely, a second- 
ary period of high pressure during the first half of the night, 
followed by a secondary period of low pressure during the 
second half of the night. 

A closer study of the charts under consideration reveals the 
following characteristics of the principal and the secondary 
systems of isoabnormals. 

(1) The principal area of high pressure. 

The area of pressure above the normal of the day appears 
upon the eastern coast of the United States between 5 and 6 
a.m. It increases in extent and strength to 11 a.m. (seventy- 
fifth meridian ), when it reaches a maximum, in July, of about 
+ 0.040 inch over the United States, and of + 0.020 inch over 
the Gulf of Mexico and the West Indies. Over the South 
American Continent a maximum of + 0.040 inch is reached 
aboutan hourearlier. At the time of maximum development 
it extends from about 20° to 140° longitude west of Greenwich, 
and from about 70° north to 60° south latitude, the axis of 


| MONTHLY WEATHER REVIEW. 
rains would greatly benefit the condition of wheat and other fall grain] orable condition. The rain improved pastures and put the soil in good 
Cotton picking has been completed in all sections, except for smal. condition for plowing.—G@. N. Salisbury. 
scattered patches.—Hdward H. Bowie. _ West Virginia.—The mean temperature was 38.0°, or 6.2° below nor- 
mal; the highest was 79°, at Mannington on the Ist, and the lowest, 
7°, at Beverly on the 29th. The average precipitation was 2.51, or 
0.63 below normal; the greatest monthly amount, 5.35, occurred at 
| 
| 
' | 
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the wave being in a NW.-SE. line through the center of the 
continental areas of the Western Hemisphere. The last 
traces of the area pass beyond the Pacific coast of the United 
States about 4 p.m. The entire area _ Passes a given meri- 
dian in about eight hours. 
{ 2) The principal area of low pressure. 

he principal area of low pressure immediately follows the 

principal area of high pressure. It appears upon the eastern 


coast of the United States about 1 p. m., attains a maximum 


development in the United States at 6 p. m. (seventy-fifth 
meridian) with a departure of —0.040 inch, and leaves the 
Pacific coast between 11 p. m. and midnight, the entire area 
passing a given meridian in about eight hours. Over South. 
America it attains its greatest depth of about —0.060 inch at 
5 p. m. (seventy-fifth meridian). In geographic extent, at 
the time of greatest development, the diameter of the low area 
measures about 8,000 miles, being equal in area to the high 
pressure system. The development of low pressure is greatest 
over the central continental areas during July. 

3) The secondary area of high pressure. 

he principal low pressure area is followed during the first: 
half of the night by a secondary area of high pressure, feebly | 
developed over the North American continent during July, 
but quite well marked over the colder southern -continent. 
Its greatest development is attained between 10 p. m. and 11 
p.m. (seventy-fifth meridian ), when it covers the entire South 
American continent and adjacent portions of the Atlantic 
and Pacific oceans and the eastern portion of the United) 
States. The maximum departure is about +0.030 inch. In 
geographic extent it has about one-half the area of the primary 
systems. 

(4) The secondary area of low pressure. 

The secondary area of high pressure is followed by asecond- 
ary area of low pressure. It is equal in geographic extent 
and in the degree of its development to the secondary area of 
high pressure, and is most evident about 4 a. m., when it pre- 
vails over all of South and North America, with a maximum 
depression of about —0.020 inch. 

The position of the center of the diurnal departure of 
pressure depends upon the season of the year and upon the 
relative distribution of land and water. 


N. 
bom 3am Midn 9pm 6pm 3 om Noon Sam 

+020 +————+ | + 020 


Fia. 1. 


The westward propagation of the four areas is represented 
diagramatically in fig. 1, but is more clearly shown on Charts 
X-XIII, figs. 1-24. 


MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Manuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory, 
the monthly summaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 


measures, is here given, in continuation of the similar tables 


published in the MontHty WeaTHER REVIEW since 1896. 
The barometric means are now reduced to standard gravity. 


Mexican data for November, 1901. 


ae Prevailing 
| § | Temperature $ direction. 
5 
| | | 
| Feet. Inch. °F. °F, °F.) Inch. 
Chibuahua............ 4,669 25.34 80.6 37.4 | 58.3 OD e. 
Guadalajara. ........ 5,186 | 24.99 78.8 48.2 61.5 59 (0.15 | n. 
| (Obs del. Est.) | 
Guanajuato ..........| 6,640 | 23.71 84.0 | 36.1/ 60.4; 55/1.15| ene.  |.......... 
Leon (Guanajuato)... 5,906 24.32 | 77-7 | 35.2 59.0) 67 0.87) mW. 
25 29.91 | 88.0 65.8 759 % |.cccce 
50 30.03 90.5 52.7 68.4 
Mexico (Obs. Cent.).. 7472 23.06 | 72.7 39.2 55.8 | 63 «(0.54 / n. 
| Monterrey (Sem.)....| 1,626 | 28.30 | 93.2 44.6 64.9/ 73 1.82) nee. 
Morelia (Seminario)... | 6,401 | 23.97 74.5 | 41.2 | 59.5 | 0.43) e, 
Puebla (Col. Cat.)... 7,125 | 23.39 | 73.4 42.8 59.2 
Puebla (Col. d. Est. ). 7,118 | 23.96 | 75.2 | 37.9/| 55.8; 65 /1.15|)eme. |.......... 
Queretaro............ | 6,070 | 24.20 | 79.7 | 37.9 50.7) 631.385) 
Saltillo (Col. S. Juan) 5,309 24.838 75.2 42.8 56.8 76 0.24) n. 
8. Isidro(Hac.de Gto) | 72.5 55-4 |...... 
Toluca 8,812 | 21.96 | 72.5 32.5 (51.1) 65 0.65) mn. 


| 


HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 


| Meteorological observations at Honolulu, November, 1901. 


The station is at 21° 18’ N., 157° 50’ W. 
Hawaiian standard time is 10° - slow of Greenwich time. Honolulu local mean 
time is 10° 31" slow of Greenwich 
Pressure is corrected for temperature and reduced to sea level, and the gravity 
correction, —0.06, has been ap 
The average direction and 


orce of the wind and the average cloudiness for the 
vous day are given unless they have varied more than usual, in which case the ex- 
remes are given. The scale of wind force is 0 to 12, or Beaufort scale. Two direc- 
in of wind, or values of wind force, or amounts of cloudiness, connected by a 
dash, indicate change from one to the other. 
The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m, 
Greenwich time, on the respective dates. 
The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet 
above ground. Ground is 43 feet. and the barometer 50 feet above sea level. 


< [ During twenty- -four hours preceding 1 p. m., Green- a 
> | wich time, or 2.29 a. m., Hono ulu time. e 
2 | Tempera- | 
2 Frempera- Wind | Sealevel | 
4 ture. pressures. =* 
| 
| + | ¢ | : ¢ | 
29.95 71 | 69 [84 70 70.5 79  se-ne 1) 5) 30.08 29.94 0.00 
anes 29.91 70 67.3182 70 68.0 78 nne. 2 29.99 29.90 0.00 
acest 29.94 67 | 66.3981 | 66 | 69.0 84 | sse-n 1/18) 29.98 29.89 0.03 
4° 29.96 71 69 | 67 | 67.7 86 n. 1-0 6-1 30.01 29.93) 0.08 
29.94 74 68 [80 68 67.3 77 nne. 1-3 7-8 30.02 | 29.93 0.28 
29.9375 | 68.5981 | 72 | 66.5 72 ne. (35 7) 2.99) 29.89 0.12 
29.90 70 | 69.3]80 | 71 | 66.7 72 ne. 3-5 6 2.98 29.90 0.80 
29.90 74 | 76 69 (68.5 86 ene 45 9 29.94 29.86 0.78 
Peeves 29.95 75 69.51/79 72 | 68.0 ne. 5-6 8 | 30.00 29.89 0.41 
10*.... 90.00 76 (70 [77 | 74 | 67.0 ene. 4° 10 | 30.04 29.96 0.37 
11° 29.98 74 | 71 [79 | 73 | 68.0 76 ne. 4-6 10 | 30.04 29.95 0.03 
29.99 74 69 [79 73 | 68.7 77 ne. 5-4 10-3 30.04 29.97 0.04 
30.00 72 | 66.5478 (73 | 68.0 78 | ne. 5-48 30.04 29.95 0.00 
30.05 71 | 63.5477 72 | 65.0 74 | nne 3 10 30.06 29.96 0.27 
15. 30.07 73 | 64.5176 68 60.7 65 | ne. 5 96 30.13 30.08 0.01 
16..... 90.04/74 65.5177 69 61.7 65 | ne. 4 30.13 30.03 0.00 
80.02 74  66.5)77 71 | 63.3 68 | ne. 4. 6 30.07 29.97 0.08 
30.04 72 68 | 73 | 64.0 68 ‘ne. 54 4 30.07 29.99 0.03 
30.05 74 70 | 70 | 67.0 78 | ene. 31 63 30.11 30.01 0.01 
20 ..... 30.04 70 68.5780 70 69.0 78 | ene. 3 4 30.09 29.99 0.00 
30-01 67 | 65.7481 68 | 68.383 | nne. 1 14 30.07 29.97 0.00 
DRscecs 29.99 72 (68 |80 (66 66.0 78 | ne. 1 26 | 30.03 29.94 0.00 
30.01 | 72 80 | 66 ne. 2 6-3 30.05 | 29.96) 0.02 
30.01' 74 | 68 | 79 | 70 | 66.7) 77 | ne. 2 6-3 30.07 | 29.98 0.00 
20.98 72 67.5179 | 72 64.0 ne. 3-2 30.07 29.98) 0.00 
29.97 | 68 65 | 68 | 66.3) 79 | nne. 1 68 30,02 29.95) 0.01 
29.90 69 (66.5978 63 | 63.374 | n. 1 1-10 29.99 | 29.89) 0.00 
9B ..... 29.88 63.7979 | 65 | 61.5) 79 | n. 10°20 29.95 29.85 0.02 
29.00 66 | 65.3979 | 63 | 65.3) 82 | n. 10 0-4 29.93 29.85) 0.00 
(63.7179 65 | 66.0) 84 | w. 10 7 29.97 | 29.87 0.00 
Means. 29.975 71.4 | 67.4] 78.9 69.0 66.2) 76.5 2.6 | 5.5 30.080 29.939)...... 
par- | 
°This pressure is as recorded at 1 p. m., Greenwich time. + These temperatures 
are observed at 6 a. m., local, or 4:31 p. — . Greenwich time. +t These values are the 
means of (6+9+42+4 9) “+4. § Beaufort fort 
Mean temperature for November, 1901. ‘64 2+9) = 73.9; normal is 73.8. Mean 
pressure for November, 1901 (9+ 3) + 2= 29. ; normal is 29.957. 


|| | 
| 
liuced to standard temperature and gravity. 
| 
060 | 
| 
| 
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Rainfall data, Approximate percentages of district rainfall as compared 

f ; Biss with normal: Hilo, 90 percent; Hamakua, 75; Kohala, 120; 
| = |Waimea,23; Kona, 64; Kau, 375; Puna, 100; Maui, varying 

Stations. e| 7 | Stations. = “= fall the way from 10 to 100; Oahu, 80 to 175; South Kauai, 

2] 8 | 2 8 |800; North Kauai, 120. The drought in North Hawaii, viz, 

- a | | in Hamakua and Kohala, was broken by rains setting in on 

HAWAII. | MAT! Continued. Fest Inchee. the 21st. Later indications are of varying winds and abund- 

UMANA 15.90 | ending ist; other Kau stations nearly as mac 
| | | Mean temperatures : Pepeekeo, Hilo district, 100 feet ele- 

upahoehoe Ma aimea, awall 7 eleva 10n, an oha a, 
| Naval Station, sw", 2.98 | 521 feet elevation, 81.5° and 70.7°; "Walakoa, Kula, Maui, 2, 700 
io...” Dairy).c. elevation, 81.3° and 60.6°5 Kulaokahua, W. R. 60 feet 
Panuha 1,190 | Heights |” | elevation, highest, 88°; lowest, 67.59 ; 75.7°; Ewa Mill, 
Honokaa (Mule) 42 2.56 | Insane Asylum, sw.... .... | 8.08 50 feet elevation, average maximum 85.6 average minimum, 

e principal event of the month was the setting in of rains 
Nuuanu (leo, Station), sw; the 21ston Hawaii Island. The storm of the 3d was sin- 
Kohala (Sugar Co. gularly confined to Kauai and Oahu. A heavy swell set in on 
900 windward coasts at the end of the month. Slight snow fell 
2,720 0.70 350 Mauna Kea on the 29th. Light earthquake was felt at 
Kailua. Kohala, 3 a, m. 15th. Thunder and lightning accompanied 
Kealakekua | 3:84) Plantation, OY heavy rains on Maui on the 30th. 
200) 4.64] NoTe.—In view of the remark made in the above report as to 
Kahuku Ranch. ....... ...1,680 10,00 _ continuous low barometer and probable sequel, it may be inter- 
as 15 4.59 Lihue (Grove Farm), e..... 200 esting to know that torrential rains were falling on the island 
650 7.78 Lihue (Molokoa), e......... 800 11.90 
310 9.10 Lihue (Kukaua),e.......... 1,00 14.28/0f Hawaii before that report appeared in print. Twenty-five 
Voleano Howse.’ 6.66 8nd verbal report gives 30 inches in two days at Olaa 
Waiawa, Mountain, s......2,100 16.14 
McBryde (Residence) ..... 850 | 4.66 
Ka apana 6000 450 6.98 CLIMATOLOGICAL DATA FOR JAMAICA. 
be ny pet report— | | ee 
Kaupo(Mokulau),s 985 5.17 Kailas... Through the kindness of Mr. Maxwell Hall, the following 
Kahiking) data are offered to the WeaTHER Review in — 
(Anderson). 60| Of the pablication of the regular monthly weather report for 
Nahiku, (Nishwitz), ne..... 800 10-89 4 08| Jamaica: 
Puuomalei, n . 1,400) 3.22 || Hawi Mill......... 0.77 ~ 
case 180 | 1.08 | Bg 
ao 
GENERAL SUMMARY FOR OCTOBER, 1901. =e #3 

Temperature mean for the month, 75.8°; normal, 76.3°; Ee 5S 
average daily maximum, 81.9°; average daily minimum, 70.5° ; 
average daily range, 11.4°; greatest daily range, 17°; least | Latitude (morth) 
daily range, 5°; highest temperature, 84°; lowest, 66°. ee ee eee 

Barometer average, 29.950; normal, 29.966; highest, 30.06 ; | mean barometer | 
lowest, 29.81; greatest 24-hour change, Lows passed this 
point on the Ist, 10th, and 23d; highs, on the 7th, 19th, and | Meantemperature} § p.m 2200/000UULIIISIIIIIIIIN] ga ITI 
28th. It will be interesting to note whether seven successive | of minima 
months of low barometer will be followed by unusually heavy 

j Highest GRAD 

Relative humidity, 76.0 per cent; normal, 72.5; mean dew-| Mean dew-point} 
point, 67.8; normal, 66.1; mean absolute moisture, 7.45] relative 88-0 | 
grains to the cubic foot; normal, 7.06. 9.15 

Rainfall, 4.14 inches; normal, 2.46; rain record days, 22; Ta. ML vsses ssvsssseececsovscnsaseessssees nne. n. 
normal, 19; greatest rainfall in one day, 2.79, on the 2d; to | Average wind direction § 5: nne, 
tal at Luakaha, 10.76; at Kapiolani Park, 3.12. Total rain- | Average hourly velocity, 9.9 
fall since January 1, 28.96; normal, 27.24. loud! 

’ (tenths): 

The artesian well water stands at 33.12 feet above mean Average clouds. 0.8 1 
sea level. At the same date in 1900 it stood at 33.19. The} 
average daily mean sea level for October was 10.37 feeton the| )Middlegloude 
scale; 10.00 representing an assumed annual mean, and 9.82 0.7 1 


the actual annual mean for nine years previous to 1901. 
Trade wind days, 24 (8 of north-northeast), normal, 22; 
average force (during daylight) Beaufort scale, 2.3. Cloudi- 

ness, tenths of sky, 4.7; normal, 4.3. 


67——2 


Nore.—The pressures are reduced to standard temperature and gravity, to the 
kaw slander! and to mean sea level. The thermometers are exposed in 8 evenson 
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Comparative table of rainfall for October. 
(Based upon the average stations only.) 


| Rainfall. 
5 Relative Numberof 
Divisions. area. stations. | 
| Average. | 1901. 
| Inches. Inches. 
Northeastern division.................. 25 21 15.12 12.99 
Northern and subcentral division .... 2 52 7.81 7.92 
Western-centra! division............... 26 2 | 13.42 | 9.09 
Southern division. 27 | 12.37 | 9.02 
General means..... 100 127 12.18 9.76 


In taking the average rainfall Mr. Hall uses only those 
stations for which he has several years of observation, so 
that the column of averages represents fairly well the normal 
rainfall for each division, while the column for the current 
month represents the average rainfall at those same stations. 
The relative areas of the divisions are very nearly the same 
and are given in the preceding table as expressed in percent- 
ages of the total area of Jamaica. The number of rainfall 
stations utilized in each area varies slightly from month to 
month, according as returns have come in promptly or not, 
but will not differ greatly from the numbers in the second 
column of the table. 

Jamaica, W. I, climatological data, November. 1901. 


s 
an = 
| 
od 
| | es 
Cul 
Z = 
Loneitude (west) ...... 78° 237 76° 10° 
Elevation (feet) . pace ae 33 
a.m.. ° 29.918 29. 906 


Mean temperature} 


Lowest minimum.. 


7 a.m. 
Mean dew-point 3p. m.... 
Mean relative humidity } 
Average wind direction { n.,Bne. | 
Average hourly velocity, miles } 15.7 15.1 
| 
Average cloudiness (tenths) : 
Lower clouds ..... 0.0 2.8 
3p. Middle clouds ...... senses 5.6 | 1.9 


Nore.—The pressures are reduced to standard temperatures and gravity, to the 
Kew standard, and to mean sea level. The thermometers are exposed in Stevenson 


screens. 
Comparative table of rainfall for November. 
(Based upon the average stations only ) 
Rainfall. 
Relative Number of 
Divisions. area. stations. | 
Average. 1901. 
| | Inches Inches. 
Northeastern division.................. 25 21 | 10.91 — 23.14 
Northern and subcentral division..... 22 52 | 5.73 | 8.97 
Western-central division .............. | 26 20 6.06 | 4.36 
Southern division 31 4.73 3.62 
General means 100 124 6.86 10.02 


CUMULUS CLOUDS FORMED BY SMOKE. 
By W. H. Mrrene.s., Bayonne, N. J. 


During the field maneuvers and meteorological kite as- 


cension of the Bayonne kite corps at their field station, No- 
vember 28, 1901, a large column of smoke was observed to 
the northward. 

It was 11:30 a. m. when the smoke was first noticed, and 
while the members were speculating as to the location of the 
fire the crest of the smoke column suddenly became capped 
with the white vapor of the cumulus cloud formation. 

Afterward the smoke evidently rose higher than the white 
vapor between the observers and the new formed cloud so 
that for a few moments it was invisible, only to reappear 
later. 

Finally the smoke dissipated, leaving the new formed cloud 
alone in the northern sky, and increasing in size. It was 
visible for nearly two hours before it finally disappeared 
from view. 

The fire was slightly west of north from Bayonne and 
several miles distant. The minimum temperature of the day 
at Bergen Point was 18°, the maximum 27°. Sky absolutely 
clear at the time. 

CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrrier, Director, Physical Geographic Institute. 


Tass 1.—Hourly observations at the Observatory, San Jose de Costa Rica, 
during November, 1901. 


Relative 


Pressure. Temperature. "humidity. Rainfall. 

Hours. = = = = 

6004+ | 660+ | | 

| Mm. Mm. °C. Mm. Mm. Hrs. 
4.38) 8.10 16.64 (17.05, 89) 92 88 20 3.66 
4.01| 2.73 16.47| 16.81| 88 6.0 2.0, 5.00 
3.77 2.60 16.24 16.65 88 92 85 1.1) 4.08 
3.77 2.54| 16.20 16.53) 89 92 11.5 0.7) 3.92 
4.98; 2.80) 16.15| 16.44 88 92 6.9 1.1. 8.00 
4.33 3.23 16.10 16.38 89 91 44 27) 3.00 
4.70 3.57 17.45| 17.68) 82) 86 3.2 3.00 
5.00 «3.98 | 18.90) 19.52 76 80 3.6 1.2) 3.00 
5.16) 20.87| 21.49, 73) 75 1.0 1.8, 1.42 
5.14 4.08 21.68 23.08) «1:17 
4.79, 3.75) 22.38) 3.75) 70) 70) 24 21) 1.83 
4.19 8.15 2.93) 24.05) 70) 7 11) 26) 1.33 

| | 
3.65 2.57) 22.61) 23.98) 70) 71) 21 7.2) 1.67 
3.19 2.05 22.19 2.31) 73 74 7.5 14.7 5.00 
3 p.m 3.02 1.85 21.39 22.36 76 77) 3.9 9.0) 5.41 
4p.m 3.138 «1.97 | 20.27) 21.22) 80) 81 18.6 18.7 5.99 
5 p.m.. 3.41 2.24) 19.08 20.15, 80 85/229 19.3 4.16 
6p.m.. 374 2.66 18.37 19.30 85 87 15.1 21.0 5.08 
7 p.m. 4.26 3.19! 18.06 18.65) 86) 89 12.4 10.8 5.06 
p.m 4.67 3.62) 17.86 18338 86 89 121 85) 4.27 
9 p.m 5.00, 3.92| 17.72) 18.05 86 9 2.0 5.4 2.50 
6.08) 3.99) 17.51) 17.72) 87) 91) 61) 4.9) 1.67 
8.86) 17.82/ 17.42) 87) 91/116) 25) 1.24 
4.80) 16.95 17.19 88) 91 24) 2.19 
664.26 663.08 18.78 19.44 82 | 
| | | | 
Minimum..........- 661.1 650.89) 14.0 11.2 
Maximum .......... 666.9 667.22 29.3 2.0 100 |...... 
| | 


Remarks.—The barometer is 1,169 meters above sea level. Readings are corrected 
for gravity, temperature, and instrumental error. The dry and wet bulb thermome- 
ters are 1.5 meters above ground and corrected for instrumental errors. The hourly 
readings for pressure, wet and me | bulb thermometers, are obtained by means of 
Richard registering instruments, checked by direct observations every three hours 
p.m. The hourly rainfall is as given by Hottinger’s self-register, 
checked once a day. Under maximum, the greatest hourly rainfall for the month 
is given. The standard rain gage is 1.5 meters above ground. In the Costa Rican 
system the -an Jose local time is used, which is 0° 36" 13 3* slower than seventy- 
fifth meridian time. 


Notes on the weather.—At San Jose the average pressure was 
above, and the average temperature below the normal, but 
the maximum temperature was the highest ever recorded for 
November. The relative humidity was slightly below the nor- 
mal and the hours of sunshine were only about two-thirds of 
the normal number. Altogether November was quite abnor- 


from 7 a. m. to 10 


mal as compared with the usual weather in San Jose at this 
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period of the year. On the Pacific slope the rainfall was 
slightly above the normal ; on the Atlantic slope heavy showers 
caused inundations at several places; at Cariblanco, toward 
the headwaters of the Sarapiqui River, the amount of rain- 
fall was 1,526 millimeters, which is the greatest monthly 
amount ever recorded at a Costa Rican station. 

Notes on earthquakes.—November 1, 6" 34” a. m., light shock, 
NNW-SSE, intensity II, duration 8 seconds. November 2, 
5" 06" a. m., light shock, NNW-SSE, intensity II, duration 


6 seconds. November 5, 7" 10” a. m., very light tremors. 
TABLE 2. 
Sunshine. | Temperature of the soil at depth of —| ed 
__| ae 
served, Norma 
| | 
Hours. Hours. | og. | | eG. | | 
7 2.50 | 4.81 19.60 19.52 20.74 21.26 21.40 66 
10 A.M... 11.01 | 18.29 | 19.88 20.77 | 21.25 |........ 79 
1p-m.. 8.91 13.40 | 20.08 | 20.02 20.83 | 21.29 |....... 80 
6.00 9.27 | 20.10 | 20.02 20.76 | 21.23 )........ 88 
20.08 | 20.71 21.22 |........ 78 
10 19.99 20.01 | 20.75 21.22) ..... 72 
Midnight...... | cess 
19.96 19.98 20.77 21.24 21.40 78 
Total...... 92.46 los 
| 
TasLe 3.—Rainfall at stations in Costa Rica, November, 1901. 
2/8 
Sa | 
sé iss 
Mm Mm. 
1. Sipurio (Talamanca)...... 238 | 887 22 
2. Boca Banano 483 2B || 15. Santiago 27 
258 19 16 Paraiso... . | 172] 15 
4. Swamp Mouth..... ......- 590 17. Las Concavas...........+- | 20 
$85 | 17 || 18. | 17 
6. Gute Hoffnung *........... @ || 19. Tres BIOS | 204) 15 
567 20 | 20. S. FranciscoG ....... . | 1799} 17 
9. Sarapiqui .. 1, 326 || 22. La Verbena............... 461 14 
10. San Carlos. 545 21 23. Nuestro Amo ............. 11 
604 18 || 84. Alajuela .. 210 11 
372 19 25. San Isidro Alajuela ...... 271 16 


* Not received. 


THE REDUCTION OF RECORDS OF RAIN GAGES. 
By Prof. Mark S. W. Jerrerson, State Normal College, Ypsilanti, Mich., dated 
December 4, 1901. 

The time has come to apply corrections to readings of 
rain gages before entering the figures on maps or tables that 
are meant to give information about the distribution of ac- 
tual rainfall. The work of determining these corrections 
should be given to men of special training in meteorology, 
with time for the work and abundant data of such sort as 
have been hitherto collected. 

The mere accumulation of rain gage readings is no longer 
acceptable to students. Additional observations ought to 
give greater and greater accuracy to our knowledge, and this 
is not true of lengthening series of observations in which 
large and varying errors have been allowed to remain. 

We must look to Government bureaus for systematic quanti- 
tative studies and to students who have ready access to large 
libraries for their elaboration and the development of state- 
ments of law. 


“| Bureau, 1896-97, p. 320. 
from the Weather Bureau, and perhaps the Bureau’s maps 


The fact that rain catch diminishes in some proportion to 
strength of wind is quite certain and it now only remains to 
apply such empirical corrections as the very interesting one 
suggested on page 182 of the Editor’s paper’ on “ The determi- 
nation of the true amount of precipitation.” It would seem 
to be proper to apply that formula, as he suggests, to all the 
individual rains of a locality, to see if there is the expected 
elimination of local and annual discordances. 

There must be abundant data in the office of the Weather 
Bureau for such investigations, and the prevalent use of cit 
house tops as gage stations would seem to demand the appli- 
cation of corrections. I hope some further studies will be 
made. 

I believe a more serious defect in published rainfall data 
is connected with the principle involved in atmospheric pre- 
cipitation in general, i. e., that hill precipitation must tend 
to exceed that of neighboring lowlands. Of course all the 
officials of the Bureau are perfectly familiar with this fact, 
but the publications of the Bureau do not show that it is 
properly kept in mind. Maps should not be labeled nor- 
mal annual precipitation if they represent merely low gage 
collections. A geographer must distinguish mountain masses 
by deeper shades on a rainfall map, whether gages have ever 
been set upon their summits or not, since never has a moun- 
tain been gaged without yielding greater rainfall than the 
valleys. 

Mr, Gannett drew a rainfall map for Mr. Newell’s “ Results 
of stream measurements,” Fourteenth Annual Report United 
States Geological Survey, 1892-93, p. 152, which looks far 
more satisfactory in this respect than the Mean Annual Pre- 
cipitation Map in the Report of the Chief of the Weather 
Mr. Gannett’s data were obtained 


of the same date were better than the later ones. This 
superiority I find on Mr. Gannett’s map, in spite of its small- 
ness, in the representation of the precipitation of the Adiron- 
dacks and the White Mountains; it also shows the influence of 
topography in Oregon, Washington, and Colorado. If the 
later map (1896-97) is to be believed, subsequent observa- 
tions must have shown Gannett’s map to be in error. 

We are not limited to rain gages for our knowledge of rain- 
fall. Table V,on page 358 in the Weather Bureau Report for 
1896-97 above referred to, gives figures for eleven New Eng- 
land stations which may be supposed to represent the data 
from which the map is constructed. Now these statione are 
at elevations varying between 11 and 850 feet, an average of 
175 feet above the level of the sea. It is at once clear that 
this is far below the average elevation of New England, and 
must represent considerably less than the average rainfall. 
On page 359 we find the statement— 

While the mountain system of New England does not greatly modify 
the rainfall conditions, it plays an important part in the water supply 
of the towns and cities that cluster along the larger rivers. Virgin 
forest covers in great part the mountain slopes over a considerable area, 
thus conserving to a certain extent the rains of summer and the 
snows of winter. 

The rainfall conditions referred to are plainly those of the 
valleys, and only the low vaileys at that. The propriety of 
assuming these low valleys as typical of New England is evi- 
dent in one sense only, that of being the seat of population. 
For agriculture and forest growth the mountains do greatly 
modify rainfall conditions, since if the mountains were not 
there the rainfall would be very much less. On the next 
page we learn that Mount Washington has 83.5 inches, with 
“some uncertainty attached to these figures owing to the 
well known difficulties experienced in measuring precipita- 


1 Extract from Bulletin No. 7, Forestry Division, United States De- 
rtment of Agriculture. See also Monrnity Weatnuer Review, Octo- 


r, 1899, Vol. XX VII, p. 464. 
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tion on mountain tops.” This means that it is probably 
more than 83.5 inches, and considerably more since the wind 
velocity is very great. Mount Killington, Vt., has measures 
suggesting over 55 inches annually. It would seem that the 
average elevation should be determined, and by a compari- 
son of such gage readings as are obtainable the probable 
values of rainfall be estimated. Such an estimate would be 
far more accurate and scientific than the customary presen- 
tation of figures that are inapplicable to the facts. This is 
the St. Kitts-Antigua story over again. The gages may say 
that their precipitation is the same but the statements need 
qualification. Another case of this neglect of the influence 
of geography occurs on page 339 of the same report. 

The rainfall in the narrow gorge where the Columbia River breaks 
through the Cascade Range is also ny but this is undoubtedly due 
to local causes. A similar case of very heavy precipitation at a single 
isolated station is that of Glenora, on the summit a the Coast Range, 
in Tillamook County, about 30 miles from the ocean. At this place the 
annual fall in 1896 was 169 inches, probably the greatest rainfall ever 
recorded in the United States in a single year. 

It would seem clear from these two cases that the crest of 
the range has a very great precipitation, as was to be ex- 
pected, and at the only two points in the line of the crest 
where gages are located this large value is measured. The 
gages may be isolated but the areas are probably continuous 
along the summit of the range. The causes are of world- 
wide application. 

The maps of the rainfall of India and of Austro-Hungary 
show almost perfect reproduction of the topography, and I 
believe that our knowledge of rainfall everywhere will lead 
us toward similar results as it becomes more perfect. 

Dr. B. A. Gould selected Cordoba, Argentina, for his astro- 
nomical observatory on the strength of its small rainfall. 
But to his disappointment the near presence of a mountain 
range gave Cordoba a cloudiness out of proportion to this 
rainfall. The city’s existence depends on the river (Rio 
Primero) which is so entirely dependent on the considerable 
rainfall in the mountains that it disappears in the sand a 
little farther east. There is a fringe of country all about 
these mountains watered by streams from the range which 
are soon lost in the plains. The climatic conditions of this 
fringe of country are not adequately a by a state- 
ment of local rainfall only. Nor is the increased amount 
of rainfall on the fringe all that is due to the influence of 
the presence of the mountains. The moisture content of the 
ground is immensely important, and is directly increased by 
a mountain rainfall in the neighborhood. 

The association of forests with mountains has not been 
sufficiently dwelt upon, yet it is well known that mountains 
are typically forest clad. The Black Hills and Black Forest 
are commonly cited as referring to this association by their 
very names. 
wishes to speak of trees, and Virgil’s regular phrase for speak- 
ing of the forest is in montibus, which is perfectly matched in 
modern Spanish by the word monte which regularly now 
means woods and not hills. Jorge Isaacs, in the United States 
of Colombia, calls the forest “ La Montafia.” And these for- 
ests are there because of rain. 

I am much interested in stream run off and vegetative 
transpiration and evaporation at present. Real knowledge of 
rainfall is necessary to these studies. Two lines of advance 
seem 0 


(1) The modification of existing rainfall data by such cor- 


rection for elevation above ground, and wind force at the 
mouth of the gage as may be now applied. 

(2) The preparation of self-registering gages that may 
facilitate mountain observations by requiring only occasional 
visits by the observer. 

Possibly some help may be had ervcmery 5 comparing the 

ystic Lake water- 


run off in inches of the Cochichuate and 


Homer refers to the mountains whenever he|a 
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sheds with that of the Merrimac for the same period, as the 
smal] areas of the former are wholly on low levels, while the 
Merrimac has mountain sources for much of its water. Yet 
it is likely that direct evaporation is considerably less on the 
mountain slopes than on the lower ground. 

This communication is dictated by my desire to urge me- 
teorologists to pay more attention to modifying influences, © 
like the effect of wind or elevation on rainfall. I wish we 
could have something better than mean annual rainfall! state- 
ments in fractions of an inch that are without meaning. The 
units are unreliable enough under present methods. We are 
getting gage readings under the name of precipitation, and 
shall do no better until a systematic correction of known er- 
rors is applied and, at least, a partial meteorological explora- 
tion of mountain slopesisattempted. But even now we know 
something about mountain rainfall, and this knowledge 
should be utilized in drawing precipitation maps, even if in 
part it be drawn from wther sources than a rain gage. Let 
us not pretend that the White Mountains have become drier 
because we have now no record of their summit rainfall. 

I wish that Congress might authorize the Weather Bureau 
to investigate thie matter thoroughly, as its practical import- 
ance is very great. 


REMARKS ON THE FOREGOING. 
By Atrrep J. Henry, Professor of Meteorology, in charge of Records Division. 


The exposure of the rain gages at the larger Weather Bu- 
reau stations is not always as good as might be desired, but it 
is the best that can be had under the circumstances. The ap- 
plication of a correction to the gage readings before entering 
them on the records, as suggested by Professor Jefferson, is 
not considered advisable. Indeed, it is doubtful whether it 
would ever be advisable to apply corrections to rain gage read- 
ings, since such action would involve a determination of the 
error of each individual gage. The magnitude of this under- 
taking is readily perceived when we stop to consider that 
no two roof-exposed gages are identical in their immediate 
surroundings. Inthe end the corrected readings would doubt- 
less still be unsatisfactory ; it would be much better therefore, 
both as regards economy of time and labor, to seek a correct 
exposure at once rather than to attempt to adjust the de- 
fective readings. For the forecast work of the Bureau the 
nem gage readings are satisfactory, but for climatic and 

ydrographic studies more accurate measures of precipitation 
would be desirable. 

The Weather Bureau is no longer dependent, for its climatic 
work, upon the records of rainfall made on house tops in the 
large cities. The Climate and Crop Services in the several 
States and Territories receive monthly reports of rainfall from 
large number of stations located mainly in small towns, 
villages, and-on farms. The great majority of the gages at 
these stations have ground exposures. Moreover, each section 
director is expected to visit stations in his district and cor- 
rect faulty exposures when such are suspected to exist. 

The concluding part of Professor Jefferson’s article is de- 
voted to a criticism of the apparent neglect by the officials of 
the Bureau of the influence of topography in constructing 
rainfall — He invites attention to a rainfall map pre- 
ret by Mr. Henry Gannett, and published in the Annual 

eport of the United States Geological Survey, 1892-93, and 
compares it with a map published in the Report of the Chief 
of the Weather Bureau, 1896-97. The comparison is hardly 
a fair one, since the last-named map was prepared on a scale 
altogether too smal! to admit of distinguishing the higher pre- 
cipitation of mountain slopes from that of the lowlands. 

The purpose of the map published by the Weather Bureau 
was to show at a glance the broader features of rainfall dis- 
tribution only, and this it does fairly well. 
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There is something to be said both for and against the shad- 
ing of rainfall maps to indicate heavy precipitation on moun- 
tain slopes where no actual measurements have been made. 

That precipitation increases on mountain slopes up to about 
4,000 feet elevation is generally admitted, but what the law 
of distribution is above that level has not been determined for 
the mountain regions of the far west. The quantity of rain 
that falls on a mountain slope is not solely a question of ele- 
vation. The angle of incidence that the mountain slope 
makes with the rain-bearing winds is of much more import- 
ance than the absolute elevation. The principle enunciated 
by Professor Jefferson, viz, that hill precipitation must tend 
to exceed that of neighboring lowlands, has little, if any, 
practical application in the construction of normal rainfall 
maps where smal] differences in elevation are concerned. Let 
us look for a moment at a few records of hill and valley pre- 
cipitation, taken from the last published annual report of the 
New England Climate and Crop Service, viz, that for 1900, 
page 7. The highest point in Massachusetts at which rainfall 
observations were made in that year was Pittsfield, in the 
Berkshire Hills, elevation 1,038 feet. The total annual 
amount was 46.4 inches. At Williamstown, in the same 
county, but about 300 feet lower, the total annual precipita- 
tion was 46.9 inches, substantially the same as at Pittsfield. 
Worcester, in the same county, but 500 feet lower than Pitts- 
field, and 200 feet lower than Williamstown, recorded a total 
fall of 48.8 inches, an amount greater than either of the hill 
stations, while Springfield, a valley station, in the same part 
of the State, with an elevation of 200 feet, gave the largest 
precipitation of any, viz, 49.8 inches. 

In New Hampshire there are three stations with elevations 
above 1,000 feet. The precipitation at these elevated stations 
was not so great as at stations much lower. The greatest 
measured rainfall in the State was at Nashua, Hillsboro 
County, elevation 125 feet. The same is true of Vermont and 
Maine, and what is true of a single year is true of other years. 

A little reflection will show the folly of attempting to ad- 
just rainfall observations for the supposed influence of eleva- 
tion in a country of varied topography such as New England. 

A final word as to the charge of “ neglect of the influence of 
geography,” on page 329, quoted by Professor Jefferson. First 
as to the facts: The record of heavy rainfall in the gorge of 
the Columbia was made at Cascade Locks, elevation about 125 
feet, by the United States Engineer Corps. The course of the 
river at that point is nearly east and west, and there is no 
obstruction to the flow of the winds up and down the valley. 
The writer is not prepared to say that the heavy rains at Cas- 
cade Locks in the river valley are due to the presence of 
mountains a few miles away on either side of the river. 
About 35 miles farther up the valley on the east side of the 
Cascades the average annual rainfall is but 15.8 inches, as 
against 79.0 inches at Cascade Locks. 

It has developed since the rainfall report was written that 
Glenora, Oreg., is not on the summit of the Coast Range, but 
has an elevation of probably 1,500 feet or less. The Coast 
Range in Tillamook County does not, according to the contour 
maps of the United States Geological Survey attain elevations 
above 2,000 feet except over small areas. 

Additional rainfall stations have been established in Tilla- 
mook County within recent years. These all show a very 
heavy ay ry ; thus, Bay City on the east shore of Tilla- 
mook Bay (sea level) for the four years, 1897-1900, gives an 
annual mean of 124 inches. Nehalem, at the mouth of the 
river of the same name, gives an annual mean of 115 inches 
(five years). The mean annual precipitation at Glenora (eight 
years) is 136 inches. This fact alone does not justify us in 


assuming a higher average precipitation for the length and 
breadth of the Coast Range in Oregon. 
rainfall stations on the higher levels. 


What we need is more 


THE TEMPERATURE OF THE SOIL AND THE SURFACE 
OF THE GROUND. 
By Dewey A. SreLey, Observer, Weather Bureau, Chicago, 

The importance of soil temperature in agriculture is due 
both to the beneficial effects of heat in the seed bed and to 
the destructive effects of frostsupon growing crops. The pro- 
cess of germination will not begin in most cultivated crops 
until a temperature of 42° or more has been reached and max- 
imum results are attained when the temperature of the soil 
reaches 68° or 70°. Heat is also necessary to weaken the 
forces which hold together the food constituents in the soil 
before they become available for the use of the plant. Nitri- 
fication will not take place with the soil temperature below 
40°, and is most vigorous at 98°. Again, the osmotic pres- 
sure by which the plant food is taken into the plant and 
forced through the stem to its farthest branch and leaf, is 
made more effective by heat. On the other hand low tem- 
peratures, and especially frost, often cause incalculable dam- 
age to vegetation. 

Purely local conditions have such a decided influence upon 
the temperature near the surface of the ground that the ef- 
fects are apparent to the most casual observer. A heavy 
frost often occurs over one portion of ground while another 
portion in close proximity, but under different influences will 
be entirely free from frost. The local differences in tempera- 
ture in clear weather with light winds are sufficient to be 
sensible to a person passing from place to place, especially 
over hills and valleys. 

With the importance of soil temperature in view, and the 
influence of local conditions so apparent, a few observations 
were made to determine approximately the effects of some of 
these local conditions expressed in degrees Fahrenheit. 

The first series of observations was made to determine the 
amount of variation in temperature due to elevation. A low 
swale surrounded by hills was chosen. Two minimum ther- 
mometers were placed on the bare ground, one at the lowest 
point in the swale and the other on the hilltop about 15 feet 
above. All conditions, except the elevation, were made as 
nearly as possible alike. The minimum temperatures, re- 
corded on six clear, still nights in January, were as follows: 


Observa- Temperature Temperature 
tions. in swale. on hilltop. 
° 
1 13 15 
2 9.5 10.5 
3 8 10.5 
4 11.5 16.5 
5 2 6 
6 —10 
Average. 5.7 8.2 


The average of the six readings taken on the hilltop was 
2.5° higher than corresponding temperatures below. This 
difference is important, especially when frosts are liable to 
occur. In order to determine the difference between the 
temperature at the surface of the ground and in the free air | 
above, another thermometer, which had been placed on a 
wooden frame work 30 feet high on the hilltop, was read 
simultaneously with the above instruments. The average of 
the six readings of this thermometer was 14.5°, or 6.3° higher 
than the average on the hilltop, and 8.8° higher than in the 
swale. 

The effects of air drainage upon the temperature of the 
soil were found to be very decided. Minimum thermometers 
were placed on the ground; the first in a low swale without 
air drainage, the second on low ground at about the same 
elevation as the first but with very good air drainage, and the 
third on a hill about fifteen feet above. Readings were made 
on three nights with the conditions favorable for frost, and 
the results were as follows: 
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Observa- Undrained Drained 


tions. area. area. Hilltop. 
° ° ° 
1 | 99.5 30 
2 40.5 Ww 44 
3 30 34.5 35 
Averages. 31.8 36 36.3 


These averages show a difference of 4° between low ground 
with and without air drainage. It so happened that the 
average of the three readings in the low swale was slightly 
below the freezing point, while that of the air-drained area 
ve amply above and nearly as high as the average on the 

illtop. 

A third set of readings was made to determine the effect of 
vegetation upon the temperature of the surface of the ground 
on which it was growing. Three minimum thermometers were 
used, the first being placed on naked soil, the second on the 
surface of the ground in clover about 2.5 inches high, and the 
third in grass 6 inches high. The table below shows the 
remarkable variation in temperature due to the growth of 
vegetation. 


tions ground. | 
° ° 
1 26 | 2 16 
8 2.5 21 
Averages.| 30.2 | 26 | 20.3 


The average temperature was over 4° lower in the clover 
and nearly 10° lower in the grass than on the bare ground. 
These differences in temperature seem incredibly large, but 
the observations were carefully made and all conditions sur- 
rounding the thermometers, except the covering of vegetation, 
were the same; hence this one element must have been the 
real cause of the wide variation. In cool weather live stock 
invariably seeks bare ground to lie down upon, and the above 
table shows the advantage in so doing. The bare ground ab- 
sorbs more heat during the day and radiates less heat at night 
than does the surface covered with vegetation, and hence it is 
much warmer. Then, too, much more heat is used up in the 

rocess of evaporation from plants than from the naked soil. 
ro demonstrate the fact that nmrore water evaporates from soil 
on which plants are growing, three smal] tin cups were filled 
with loam. The first contained simply the soil, the second 
was filled with the same soil thickly covered with grass about 
2 inches high, and the third the same kind of soil in which 
were growing 12 wheat plants about 10 inches high. Enough 
water was added each day for ten consecutive days to saturate 
the soil, the amount being measured by means of a graduated 
glass tube. The water evaporated from the naked soil was 43 
grams ; from the grass-covered soil, 72 grams; and from thesoil 
containing wheat, 84 grams, or nearly twice the amount evapo- 
rated from the bare soil. The heat used up in evaporating 
this large amount of water would be sufficient to lower the 
temperature of the soil several degrees. 

Carrying the observations further, it was found that the 
temperature variations were more dependent upon the height 
of the plants and their thickness over the surface of the ground 
than upon the kind of plant. One thermometer was placed in 

rass about 2 inches high, another in clover about the same 
height, and a third in grass 8inches high. The results showed 
practically no differences between the readings of the first two 
thermometers, but the third averaged 4° lower. 

Even the color of the plant was shown to have an influence 
upon the temperature. A frost was noticed on one portion of 


a lawn while another portion of the same lawn was free from 
it. The portion free from frost was a light-colored June grass, 


while that on which the frost occurred was a very dark-colored 
meadow fescue. The lawn was newly mown and the grass 
everywhere about the same height. Apparently the only 
cause for one portion having frost and the other not was the 
color of the grass. The thermometers were carefully placed 
on the two plots under as nearly similar conditions as possible, 
and readings were taken each half hour during the night. 
The temperature averaged over one degree higher on the 
lighter colored grass. The minimum reached on the dark 
colored grass was 39°, while 40.5° was the lowest recorded on 
the light colored grase. Another thermometer was placed 
on a hard, gravel roadbed near by and read with the other 
thermometers. This averaged about 10° higher than the one 
in the dark grass. 

The temperature at the surface of the ground is also greatly 
influenced by the color of the soil. Temperatures taken on 
dark colored muck, a lighter colored loam, and a very light 
clay during an afternoon in summer were, respectively, 110°, 
101.5°, and 97°. Readings were also taken early the next 
morning, and the corresponding temperatures were 61.5°, 60°, 
and 63.5°. 

Another important difference in temperature was observed 
to result from cultivation. Temperatures were taken on soil 
that had been newly cultivated for seeding and upon soil 
that had not been worked for several days. Thermometers 
were placed at the surface of the ground, and at 3, 6, and 12 
inches below the surface. These were read at 2:30 p. m. and 
2:30 a. m. the following day. The readings are given in the 
table below: 


Surface. inches. 6inches. | 12 inches. 


| 


p.m. a.m. p.m. a.m, p.m. 
° | ° ° ° ° ° 
6 68 108 6 72 68; 64; 61 
! 


The table shows, first, that the newly cultivated soil was 6° 
warmer at the surface of the ground than the uncultivated ; 
second, that the temperature 3 inches below the surface was 
5.5° higher on the uncultivated soil. These facts show that 


the newly cultivated soil conducts heat much more slowly | 


than the uncultivated, probably because it is less compact. 
The amount of evaporation from each is probably about the 
same for a short time after cultivation, hence this can 
not be considered as a cause of the difference in temperature. 
When cultivation is carried on continuously, the surface of 
the soil is warmer, and the first few inches below the surface 
cooler, than upon the same soil uncultivated ; while at a depth 
of 6 inches the cultivated soil has the same or a higher tem- 
perature than the uncultivated. These are all desirable con- 
ditions during the growing season. The warmer surface soil 
hastens the process of growth in the plant and is a protection 
against frost. The soil just below the surface being cooler, 
retards capillarity and thereby retains the soil moisture, while 
the temperature about the roots of the plant 5 or 6 inches 
below the surface, is the same or a little higher than on the 
uncultivated soil. The plan of cultivating the soil about 
growing crops during the afternoon of a day when the con- 
ditions are favorable for frost at night is often recommended, 
and the table shows that there is much to be gained by so 
doing. The temperature at the surface of the cultivated soil 
was 3° higher than on the uncultivated at 2:30 a. m., hence 
the danger of frost was materially lessened. The heat ab- 
sorbed during the day is held near the surface of the ground 
in the cultivated soil, instead of being conducted to lower 
depths, and the air becomes more moist from the rapid evapo- 
ration at the surface, which is a condition unfavorable for the 
occurrence of frost. 
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In conclusion, the temperature at the surface of the ground 
has been shown to be markedly dependent upon local condi- 
tions. Many of these local conditions are under the control 
of man, and a better understanding of them would result in 
beneficial returns to the agriculturist. 


THE SUN-SPOT PERIOD AND THE TEMPERATURE AND 
RAINFALL OF JAMAICA. 
By MAxweLu. Hai, Government Meteorologist, dated December 5, 1901. 


At Kingston, Jamaica, the usual pepe “pr instru- 


weather service was closed, the instruments were " read at 7 | 1% 


a.m.and 3 p. m. only, and no means for the twenty-four hours 
were taken. 
From the hourly readings of a very fine barograph regis- 
tering almost continuously by photography, it appears that 
the above assumption as to the daily averages was correct as 


far as barometric pressure was concerned, but from the ther-| —— 


mograph recently kept by the United States station at Half- 
way Tree near Kingston, it appears that the assumption was 
not correct for temperature. 

Careful investigation shows that the average daily tempera- 
ture may be determined by the use of either one of two for- 
mule, which we will call A and B: 


ean temperature of the 24 hours = ~_* ~~ — 1°, where 
(A) M pe f the 24h = 1°, wh 


M and m are the maximum and minimum readings, respec- 
tively ; 

(B) Mean temperature of the 24 hours = Sp. 

As we are unable at present to decide which is the better 
of the two, without hesitation we take at once— 
A+B 

9° 

The following table gives the means for ‘the eighteen com- 
plete years that the service was in existence ; the readings'were 
taken by Mr. Robert Johnstone, and the errors of the instru- 
ments were checked from time to time by means of a ther- 


mean temperature of the twenty-four hours = 


mometer verified at Kew, England, three times during the 
eight years. 
The thermometers were placed in a Stevenson’s screen on 
a grass lawn about 50 feet above sea level. 
Summary of Kingston mean temperatures for each year. 
i 


| 4 3 A 
° | o ° ° | ° | | 
79.0 75.7 84.0 | 87.2 | 71.2 93.8) July 7 | 60.3 Jan. 13 
(78-8 75.6 84.0 86.4 | 71.2 92.2) Aug. 27 61.5| Feb. 6 
1883 .. --| 79.0 | 75.6 | 84-1 | 86.8 | 71.5 | 93.3) July 2 | 63.6) Deo. 10 
78.5 | 75.8 83.8 86.3 | 70.7 92.7) Sept.18 | 62.3) Feb. 7 
| 794 76-6 | 84.3 86.9 71.6 95.2, Nov. 6 | 58.2 Dec, 29 
| 1888 hanes (79.5 75.6 84.5 89.0 70.9 96.4 Oct. 1 62.2 Jan. 
(78.4 | 74.6 83.4 88.3 | 69.3 08.3 July 21 56.7| Dec. 4 
..| 79.4 | 75.3 | 85.1 88.9 | 70.1 94.6! July 28 59.6) Jan. 5 
secs | 79.7 75.0 85.5 89.5 70.9 94.3) July 28 | 60.0 Mar. 2 
| 1890 78.2 73.1 | 84.1 87.9 | 69.8 July 21 | Feb. 4 
79.0 74.1 84.7 87.5 71.5 96.7 Aug. 20 | 61.5) Jan. 27 
1802 cos 78.1 73.6 83.4 86.7 70.7 948 July 11 | 63.0 Feb. 2 
77.9 | 73.3 83,2 | 86.5 70.6 92.9 July 4 | 63.8 * Mar. 17 
78.0 | 73.7 83.3 86.7 70.3 92.9 June2t 61.2) Mar. 9 
78.6 | 73.7 84.3 | 87.5 71.0 94.6  Aug.17 | 62.8| Dee. 21 
79.2 74.2 84.7 | 87.8 71.9 93.9 July 13 62.7) Jan. 15 
79.1 | 74.2 84.7 | 87.8 71.7 94.0) Aug. 9 | 62.0) Jan. 12 
78.2 | 73.3 83.8 86.9 70.7 98.5) Jan. 13 6%6 Nov. 12 
Means .......... (61.8 


*And December 7. + And July 17 and September 21. 


The first thing to be noticed is the break in the 7 a. m. 
readings. From 1881 to 1889 the mean is 75.5°; from 1890 
to 1898 the mean is 73.7°. During the first nine years the 
screen was as well exposed as possible; during the last nine 
years it was exposed on the Parade Gardens, which had been 
recently planted with ornamental shrubs of all kinds. Of 
late years these shrubs have grown to be trees, and have caused 
anxiety as to the exposure of the screen, but it appears that 
the exposure was bad at first, and has not become worse with 
the growth of the trees. It is to be noticed, however, that 
the daily maximum temperatures, which occur shortly after 
noon, are in no way affected by the ornamental shrubs or 
trees. The sun is then vertical, or nearly so, and of coarse 
the screen is exposed to its full blaze. This also applies to 
the 3 p. m. readings. Again, the minimum readings have not 


been affected. It is therefore to be hoped that the mean tem- 
A +. are not greatly 


in error. But when we look down the maximum column we 
are surprised to find that the two lowest results occur in 1884 


peratures, as computed by the formula 


5477-5207 


Inches. 


1870.0) 
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Year. 
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Fic. 1.—Sun spots, temperature, and rainfall for Jamaica. 


mé¢ 
3 p. m., and 11 p. m., mean local time, and the mean of th 
three readings was assumed to be the mean of the twenty 
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and 1893 near the times of the sun-spot maxima, and that 
the highest result occurs in 1889 at the time of the sun-spot 
minimum. 
_ These effects are cg oo gee in the twenty-four hour mean 
temperature column, but without doubt we ought to look to 
the mean of the daily maxima throughout the year to show 
any variation in the intensity of solar radiation. This may 
be done in the same manner that the connection between the 
sun-spot period and the rainfall in Jamaica‘ was shown, by 
taking the mean of any three years as the mean of the middle 
year, and thus reducing the irregularities. Applying this 
rocess to the mean maximum temperature we get the follow- 


ing table: 
Mean maximum temperatures (smoothed). 


87.5 


It seems advisable to give in fig. 1 the three curves for sun- 
spot frequency and mean maximum temperature and rain- 
fall in Jamaica, the two latter curves being smoothed by 
taking the mean of the results for any three years as the 
mean result for the middle year. 

In the rainfall curve irregularities will be noticed, as shown 
by the dotted curves. From the middle of 1887 to the middle 
of 1890 the rainfall was less than it should have been. From 
the middle of 1891 to the end of 1895 it was greater than it 
should have been. 


Attention is strongly called to these irregularities, because | 


in 1892 it was assumed that the curve would recover its posi- 
tion, and in consequence a smaller rainfall for the next few 
years was predicted ; but 1893 proved unusually wet, produc- 
ing the smoothed maximum for the middle of 1892. 

The following table gives the rainfall in Jamaica as deduced 
from about ninety stations: * 


Annual vata Sor Jas Jamaica, 
Average Average 
Year. Rainfall. years. Year. Rainfall. 
Inches Inches ! Inches. Inches. 
seed 64.47 61.95 || 1885 59. 86 69. 12 
1868 .. 67.74 coe 90.61 73.71 
1869 55. 37 70.85 || 70. 66 77.79 
89.43 64.96 | 72.11 72.31 
63.06 50.06 || 1801 84.70 74.08 
1876 71.35 64.06 | 1804 75.39 77.88 
cas 76. 42 68.61 72.61 
55.44 FO. || 73.84 79 08 


RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Pariures, in charge of Library, etc. 


The subjoined- titles have been selected from the con- 


1 Nature. Vol. 49. 399. 


* The tabular sun-spot numbers are given on page 506 of the current 
Review. 


tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which 
it has been compiled; it shows only the articles that appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 


Pearson’s Magazine. London. Vol. 12. 
Lyle, Eugene P. Shooting away Hailstorms. Pp. 651-660. 
Scientific American. New York. Vol. 85. 
Campbell, W. W. The Lick Observatory; Crocker Eclipse Ex- 
pedition to Sumatra. P. 331. 
—— Irrigation of the Delta of the Colorado. P. 358. 
Scientific American Su nt. New York. Vol. 52. 
— Count de la Vaulx Mediterranéen.”’ 
Science. New York. Vol. 1 
Mitchell, 8S. A. Total Eclipse of the Sun. Pp. 802-807. 
Ward, R. DeC. Physiological Effects of Diminished Air Pres- 
sure. P. 814, 
—— The Weather Bureau. P. 817. 
Rotch, A wrence. Meteorological Observations with Kites 
at Sea. Pp. 896-897. i 
Popular Science onthly. Lancaster, Vol. 60. 
Clayton, H. Helm. The Influence of Rainfall on Commerce and 
Politics. Pp. er 
—— Meteorology. Rennes Yearbook.) P. 186. 
—— The Effect and Meteoric Dust on the Length 
ic Magatine. New York. Vol.12. 
McGee, W. J. Ice Caves and Frozen Wells. Pp. 433-434. 
Bulletin of the American Geographical Society. New York. Vol. 33. 
Ward, Robert DeC. Some Economic Aspects of the Heat and 
Drought of July, 1901, in the United States. Pp. 338-348. 
Ward, Robert ’ Notes on gg Pp. 350-353. 
Symons’s Meteorological Magazine. London 
en, R. C. New Highland Meteorological Station. Pp. 
—— The Study of 
MacDowall, Alex. Mii. iugh Robert. The Moon 
and Rainfall. P 108-167. 
Buchan, Alex. Repo rt of the Committee of the British Associa- 
_ = Meteorological Observations on Ben Nevis for 1900. Pp. 
-— Climate of the British Empire, 1900. Pp. 167-168. 
R.yal Society. London. Vol, 68. 

N. On the Seasonal Variation of Atmospheric Tem- 
paces hed in the British Isles and its Relation to Wind-direction 
with a Note on the Effect of Sea Temperature on the Seasonal 
* Variation of Air Temperature. Pp. 61-85. 

Nature. London. Vol. 65. 
—— The Observatory of Mont 31-32. 
haw, and . 32- 
Some 


Physical Restow, Review. Lancaster. Vol. 13. 
Nichols, E. F. and Hull,G. F. A Preliminary Communication 
on the Pressure of Heat and Light Radiation. Pp. 307-320. 


A hysical Journal. Chicago. Vol. 14. 
mT E. On the Temperature and Composition of the At- 


mospheres of the Planets and the Sun. Pp. 260. 
La Nature. Paris. Année. 
a? ta Henri. Expériences d’aéronautique maritime. Pp. 391- 
Parville, Henri de. _Les deux soleils. Pp. 419-420 
Coeurdevache, P. Electricité Pp. 427-428. 
M., P.de. Pyromitre A air bristol p. 4 
Deniza, N. Concoursd’aviation. Pp. 431-432. 
Annales de Géographie. Paris. 10me Année. 
Zimmermann, Maurice. Quelques résultats de l’ex pédition ant- 
arctique belge. Pp. 454-461. 
0 Rendus de Académie des Sciences. Paris. Tome 133. 
Les taches du Soleil et les planétes. Pp. 726-729. 


P. 21648. 
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irkeland, —. 

ao Sur les variations séculaires du magnétisme terrestre. 
760-7 

Herve, H. Expériences d’aéronautique maritime. Pp. 763-766. 
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Chassy, A. Sur la formation de l’ozone. Pp. 789-791. 

Becquerel, Henri. Sur une modification dans l’emploi du ther- 
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terraines au Musée d’Histoire naturelle. Pp. . 
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Blondlot, R. Sur l’absence d’action d’un champ magnétique sur 
une masse d’air qui est le siége d’un courant de déplacement. Pp. 
848-850. 

Raverot, Emile et Belly, Pierre. Loch manométrique différen- 
tiel. Pp. 811-813. 

Ciel et Terre. Bruxelles. 22me année. 

Bartlett, A. K. La lunesécheet la lune humide. Pp. 433-437. 

Prinz, W. Del’influence des courants de convection sur les indi- 
cations d’instruments trés mobiles. Pp. 437-447. 

—— Nouveau mode d’emploi du cerf-volant pour les recherches 
météorologiques. Pp. 455-456. 

—— Coup de foudre intéressant. P. 456. 

Siteungsberichte der kiiniglich preussischen Akademie der Wissenschaften. 
Berlin. No.42. 1901. 

Kohlrausch, Friedrich. Uber den Temperatureinfluss auf das 
elektrische Leitvermiigen von Liisungen, insbesondere auf die 
Beweglichkeit der einzelnen Ionen im Wasser. Pp. 1026-1033. 

Zeitschrift fiir Instrumentenkunde. Berlin. 21 Jahrgang. 

Schloesser, W. Thermometrische Untersuchungen. Pp. 281- 
298. 

Himmel und Erde. Berlin. 14 Jahrgang. 

Suring, R. Die Ergebnisse der Berliner wissenschaftlichen Luft- 
fahrten. Pp. 49-70. 
Naturwissenschaftliche Rundschau. 

Wesendonk, K.v. Zur Erkliirung des 
Sonne. 573-574. 

Zeitschrift fiir Gewisserkunde. Leipzig. 4 Band. 

Gravelius, H. Die Hydrographie in den Vereinigten Staaten. 
Pp. 143-157. 

Gravelius,H. Siedek’s neue Geschwindigkeitsformel. Pp. 165- 
169. 

Annalen der Physik. Leipzig. Vierte folge. Band 6. 

Grunmach, Leo. Experimentelle Bestimmung der Oberfliichen- 

spannung fliissiger Luft. P. 559-564. 
Revista de Ciencias. Habana, Aito 1. 

Muxo, Alejandro. Auroras Polares. Pp. 195-197. 

Memorie della Societa degli Spettroscomsti Italiani. Catania. Vol. 30. 
Frequenza delle macchie solari nell’ anno 1900 e confronto 
dell’ andamento colla variazione magnetica. Pp. 213-215. 

Meteorologische Zeitschrift. Wien. Band 18. 

Toepler, M. Ueber die Richtung der elektrischen Striimung in 
Blitzen. Pp. 481-487. 

Kostersitz,K. Zur Frage der Errichtung eines astrophysikalisch- 


Braunsehweig. 16 Jahrgang. 
hiinomens der blauen 
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Hihenobservatoriums im Semmeringgebiete. 
p. 487-497. 

Ernst, J.W. Graphische Wetterbeschreibung. Pp. 497-504. 
Draenert, F. M. Das Klima im Thale des Amazonas-Stromes. 


Pp. 504-515. 

Mohn, Absolute Maximum-Temperaturen in Norwegen. Pp. 

15-518. 

Trabert, W. Die Extinktion des Lichtes in einem triiben Medium 
(Sehweite in Wolken). Pp. 518-524. 

Rotch, |A.] L.and Hann, J. Ein neues Feld fiirdie Erforschung 
der hiheren Luftschicten mittelst Drachen. Pp. 524-526. 

Kassner, C. Hagelthurmwolken. Pp. 526-528. 


Mazelle,—. Ausserordentliche Regenintensitiit. Pp. 528-529. 

Hann, J. J. R. Sutton iiber die Winde von Kimberley. Pp. 529- 
533. 

Toepler, M. Fragen zur Erforschung der Kugelblitze. Pp. 533- 
534. 


Fenyi, J. Ein Resultat der Gewitterregistrirung in Kalocsa. Pp. 
534-536 


Fenyi, J. Zur Theorie des Gewitterregistrators. o3 536-537. 

Engelen, —. Gewitter-Registrirapparat. Pp. 537-538. 

—— Meteorologisches Observatorium auf den Azoren. P. 538. 

Riggenbach-Burkhardt, A. Zum Klima von Ober-Mesopota- 
mien. Pp. 538-539. 

Woeikof, A. Der Juni 1901 in Siidostrussland. Pp. 539-540. 

Gerlich, K. Schlauchfirmige Wolken. P. 540. 

Pocchettino, —. Ergebnisse einiger Messungen der Elektrici- 
tiitszerstreuung in freier Luft. Pp. 540-542. 

—— Ueber die Stiérungen des normalen atmosphirischen Poten- 
tialgefiilles durch Bodenerhebungen. Pp. 542-543. 

—— Resultate der meteorologischen Beobachtungen in Guatemala 
im Jahre 1899. P. 543. 

—— Ausserordentlicher Regenfall auf Lussin piccolo. P. 543. 

Das Wetter. Berlin. 18 Jahrg. 

Assmann, R. Der Aspirations-Meteorograph. Pp. 241-247. 

Klengel, Friedrich. Ueber dasWetterschiessgebiet bei Windisch- 
Feistritz im siidlichen Steiermark. Pp. 247-251. 

Hennig, Richard. Extreme Witterungs-Erscheinungen. Pp. 251- 

56 


Boernstein, R. Vom zweiten Berliner Wetterkursus. Pp. 256- 
— Dunkle Blitze. Pp. 260-262. 
—— Der Wetterdienst der Landwirthschaftsschule zu Weilburg im 
j Sommer 1901. Pp. 262-264. 


NOTES BY THE EDITOR. ; 


RELATIVE FREQUENCY OF SUN SPOTS. 

We publish herewith the complete table of the so-called 
relative sun-spot numbers as prepared originally by Professor 
Wolf, Director of the Observatory at Zurich, and revised by his 
successor, Prof. A. Wolfer. Professor Wolf chose the mean so- 
lar day as the unit of time, and noted day by day both the num- 
ber of visible groups of spots and also the number of spots 
contained in each group. A combination of these two num- 
bers gave him his relative numbers, expressing the sun-spot 
activity for that particular day. He considered that the for- 
mation of a new group of spots was more important than the 
appearance of a new spot in an already existing group, and 


was led to compute his relative numbers by the formula, | 
r=109+/, where g is the number of groups visible on any 


day, and f the total number of spots, whether they were in 
the groups or isolated. That is to say, if there were eight 


spots so arranged as to constitute five groups the relative num- 


bers for the day would be 58. The average of the relative 
numbers for each day gave the mean monthly numbers, and 


the average of the twelve months gave the mean annual num- 


bers; and these are the numbers given in the accompanying 
tables. 

A different method of computing sun-spot numbers was 
adopted by Schwabe, who was the original discoverer of the 
periodic frequency of sun spots. The computations of Wolf 
have extended back to the earliest observations, whereas 
Schwabe’s discovery was based on his own observations, which 


68——3 


began in the year 1826. Schwabe adopted a general period of 
ten years, but Wolf has shown that the period is exactly 
11.111 years. 

The relative numbersof Wolf do not always seem to give an 
exact expression of the sun-spot activity, since they take no 
account of the size of the spot, and some have proposed to in- 
troduce this feature into the calculation. But a careful com- 
parison of Wolf’s numbers with the record of spotted areas has 
shown that they are in general quite nearly proportional to 
each other. Of course, all that we want is the relative con- 
dition from month to month and year to year. 

In order to make these numbers as reliable as possible, 
Wolf combined together the records of different observers, 
using very different instruments, and each of these records 
was first reduced by him to something like what would have 
been given by a normal observer—that is, himself—using a 
standard instrument, namely, his 4-foot Fraunhofer refractor, 
whose aperature was 3 inches, and magnifying power 64. 

His series of satisfactory numbers based on actual observa- 
tions begins with the year 1749. Observations were, of course, 
on record for earlier years, but not in sufficient numbers to 


justify introduction into this table. In fact, many gaps 
exist after 1749, and can only be filled in by graphic methods 
of interpolation. In his original table, Wolf distinguishes 
two degrees of reliability, namely, the heavy print, represent- 
ing satisfactory and complete sets of observations, and the 
| starred (*) figures, representing a rather small number of 
observations eked out by means of interpolations. 
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The figures that he publishes in italics are simply the max- Relative frequencies of sun spots—Continued. | 
attention. 6 BIE 
Fuller details relative to this subject may be found in the| 
Handbook of Astronomy by Wolf; the article by A Wolfer 8/27 
Genéve, Archives des sciences physiques et naturelle, 1891,| 18%... 21.6/ 10.8 0.0 2.0 28 0.0 0.0 1.4 2.5 2 0.0 08 8.0 
Vol. XXVI, No. 12, and especially in the annual publication | 39/18) 0-4 15-0 154 90.9 354 16-3 14.4 11.5 22.5 
known as the Astronomische Mittheilungen, which was begun IGE? .-| 94.3 | 48.0 | 86.0 46.0 88.5 56.7 42.9 53.7 49.6 7-8 48.2 46.1 49-4 
by Dr. R. Wolf, and is now continued by A. Wolfer regularly | 43.0 | 49:4 72:3 97:6 67.5 9.8 O06 OT | 
in the Vierteljahreschrift of the Scientific Society of Zurich. | | 48.9 507 B12 
Those who compare sun-spot numbers with meteorological 90.9 28.9 41.3 | 96.7 13.9 8.9 8.2 14.38 
phenomena should always bear in mind that the spots them-| “49181 88 78 87 40 15 903, 
selves are not likely to be the cause of changes on the earth, | |. 245 19.7 61.5 48.6 | 
but are rather the result of some process in the sun that af- 198-2 1198.0 |194.0 96.8 138.7 107.0 129.8 138.2 
: ++ 44-9 | 84.8 140.8 126.6 187.6 | 94.5 108.2 78.8 73.6 90.8 77.4 79.8 103.1 
fects the earth directly.—C. A. 1839... 107.8 108.5 G18 88.8 | 54.6 84-7 181-2 132.7 90.8 68.8 63.8 $5.8 
81-2 87.7 55.5 65.9 69-2 | 48.5 60.7 57.8 74.0 49.8 54.3 53.7 632 
Relative frequenciesof sun spots. 1941 aot | 29.7 42.6 67.4 88.7 90.8 99.8 8.1 19.8 38.8 36.8 
7 6.9 2.9 2.5 12-6 6.5 18.5 38.1 40.5 17.6 242 
[From Klein's Jahrbuch der TIT. 1892-1900 and Wolfer's | 1843... 13.3/ 3.5 83 8.8 21.1/ 10.5 95 11.8 42 5.3 191 127 107 
str. Mitt. 1901. 1844. 14.7 13.6 2.8 12.0 3.7 212 69 2.5 10.7 2.6 15.0 
1845... 25.7 | 43.6 43.3 56.9 47.8 31.1 306 32.3 29.6 40.7 39.4 50.7 40-1 
eis | 1846... 38-7 | 51.0 68-9 69.2 59.0 65.1 46.5 54.8 107.1 55.9 60.4 65.5 61.5 
| 1847... 62.6 | 44.9 85.7 44.7 75.4 | 85.3 52.2 140.6 161.2 180.4 138.9 109.6 98.4 
dh: | 1848... 150.1 111-8 108-9 107-1 104.2 123.8 139.2 132.5 100.3 132.4 114.6 159.9 124.3 
El S | 1849... 156.7 131.1 96.5 102.5 80.6 81.2 78.0 61.3 93.7 71.5 9.7 97.0 95.9 
23 sis F | 44.1 61.6 70.0 39.1 G16 $6.2 71.0 54.8 60.0 66.5 
8/8 | 1851... 75.5 105.4 64.6 56.5 62.6 | 63.2 36.1 57.4 67.9 62.5 50.9 71.4 64.5 
1740... 58.0 62.6 70.0 55.7 850 83.5 4.8 66.3 75.9 75.5 158.6 85.2 90.9 al ane | ane | | | | ' 
1780: 73.8 | 75.9 89.2 88.8 90.0 100.0 | 85.4 108.0 91.2 65,7 68.8 75.4, 83.4) BAT 24.0) 187 15.5 127 20.6 
1791... 70.0 | 48-5 45.8 86.4 60.7 50.7 | 66.3 80.8 2-2 440) 47-7] BL 42 
1752...| 30 50.0 71.0 50.3 | 50.7 | 39.6 | 78-4 29.8 97.1 46.6 37.6 40.0| 47.8 82 ino 
1753... 44.0 $2.0 45.7 38.0 96.0 31.7 22.0 39.0 8.0) 25.0 20.0 6.7) 907] 40.6 2.8 
1735... 10-8 11.2 6.8) 6.5 0.0) 86 82 17.8) 9-7 6.8 90.0) 9.6) Bs | 108-8 105-8 /114-6 | 97.2 81.0 93.8 
1786... 19.5 7.1 54) 9.4 12.9) 36 6.4 118/143 17.0) 9.4) 103] | 100.8 | 99-2 | 00.1 97-9 95.6) 95.7 
1757... 14.1 96.2 90.0 | $8.1 12.8 | 25.0 51-3 99.7 | 82-5 64.7 88-5 | | | 58.7 80.5) 77.2 
1758... 87.6 52.0 49.0 72.8 46.4 45.0 44.0 38.7 62.5 | 87.7 43.0 48.0 | 47-6] | | 50.6 409) 50.1 
1780... 48.3 49.0 46.8 | 47.0 49-0 50.0 51.0 71.8 77.2 | 80.7 46.8 57.0 | 54.0) | | | | 20-8 | | 40.8 | 41.2) 44.0 
1700.. 67.8 50.5 74.7 | 58.3 72.0 48.3 | 66.0 75.6 61-3 | 80.6 50.7 61.0 82.9] | | | 87.6 286) 46.9 | 
1761... 70.0 91.0 80.7 71.7 107.2 99.3 94.1 91.1 100.7 | 88.7 89.7 46.0 | 85.8 + ae 
1762... 48.8 728 457 60.2 B09 858 | 1866 81.6 | 88-4 26.6 17.6 12.9 16.5) 9.3 12.7 20 1.5) 163 
1764... 50.7 30.7 40.2 34.4 44.8 30.0 | 30.0 90.0 28.0 26.0 25.7 | | | | | 501 67.6) 37.3 
1765 24.0 28.0 25.0 22.0 90.2 20.0/ 27.0 29.7 16.0 14.0 140 13.0| 20.9] 00-8 | 80.8 | 52.7 | 41.0 104.0 108.4 50.2 79.6 80.6 | 50.4 | 77-4 104.8 | 73.9 
1766... 12.0 11.0 36.6 6.0 %.8 30 33 4.0 43) 5.0 5.7 19.2 11.4| [888.4 188-8 |188.0 1166.6 1167.6 | 120.1 
1767... 8.0 B29 BS see 88.8 125 8 148-2 [162.4 145.5 91.7 103.0 110.0 80.8 | 89.0 105.4 90.8 | 111.2 
1768... 66.1 46.3 42.7 77.7 OBS | 120.1 B84 1021 107.6 109.9 105.2 92.9 114.6 103.5 112.0 83.9 | 101.7 
1709... 78.9 64.2 64.8 06.7 78.6 O44 118-6 120.3 148.8 158-2 148-1 112-0 | 106-1] 66.8 
1770.../104.0 148.5 80.0 | 51.0 70.1 83.8 100.8 126.8 104.4 103.6 182.2 102.8 | 100.8] | 
1771... 96.0 46.2 46.7 | 64.9 152.7 119.5 | 67.7 58-5 101.4 | 00.0 9.7 95.7) 81-6] 
1772... 100.9 90.8 $1.1 | 92.2 | 38.0 | 77.3 56.2 50.5 | 78.6 61.3 64.0 | 66.5] | 28 16 15.8 90) 14.8) 99 82 113 
1774... 46-8 65.4 85.7 48.8 51.3 98.5) 17-5 6.6 14.0 17.7 12:2) 90-6) OL 11 esi as 
1776... 21.7 11.6 6.8 21-8 11.2 19.0 1.6 246.2 16.0 | 90.0 85.0 40.0| 19:8] | | | | 
1777... 45.0 36.5 39-0 | 95.0 80-3 80.7 | 95.0 112.0 [116-2 106.5 146-0 157-3 | 92-0] | | ors | | | 47.3) 543 
177.8 109.3 194.0 245.0 238.9 171-6 [153.0 140-0 [171.7 [156.3 150.3 105.0 | 154.4] | | | 
1779... 114.7 165.7 118-0 145.0 140.0 118.7 143.0 112.0 [111-0 [124.0 114.0 110.0 125.9 | ‘ei ae 
1780... 70.0 98.0 95.0 107-2 | B8.0 86.0 86.0| | ‘ger | 9-5 | 88.9 86.8 66-5 B58 47.8 36.6 
1781...) 98.7 | 74.7 | 58-0 | 104-7 | 97-7 73.5 66.0 51.0 | 97.3 67.0 5.2 68.1] | 30.0 | 30.6) 88.7 | 1.7) 52.8 
1782... 54.0 | 87.5 | $7.0 | 41.0 | 54.8 98.0 87-0 44.0 34.0 23.2 31.5 80.0 88.5) | 900 157/283 214 741 66 
1788 98.0 98.7 | 96.7 | 28.8 | 28.0 95.2 $2.2 18.0! 10.5 | 7.4) 6.9 20.7) 181 
1784... 18-0 | 8.0 11.0 | 10.0/ 6.0) 9.0) 6.0 10.0 10.0| 8.0 17.0| 10-2] 70! GF) 
1785... 6-5) 80 90) 15.7 | 20.7 26.3/ 963 2.0 32.0 | 47.2 40.2 27.3) 53/06) 16 
1786... 87.2 | 47.6 47.7 85.4 92-3 80.0 88.0 89.7 111.5 [192-8 116.0 119.7 | 82.9] | 100 | 194 
1787 184-7 106.0 87.4 127.2 |134.8 | 99.2 128.0 187.2 157.8 157.0 141.5 174-0 | 182-0] | 3.6 
1788... 188.0 129.2 148-8 108.5 |118.0 154.2 141.5 136.0 141-0 142.0 94.7 199.5 190.9] | 
1780 . ../114.0 /125.3 120.0 123.8 /128.5 120.0 117-0 103 0 112.0 89.7 134.0 135.5 | 118-1] a3 2 | 84.6 | 52.8 | 81.6 101.2 98.9 1060 70.3 | 
1790... 108.0 /127.5 96.8 94.0 93.0 91.0 69.3 87.0 77.3 84.3 82.0) 74.0 89.9] | 67. 68. | 67. 
1791 .. | 72.7 | 68.0 74.0 | 78.7 64.2 | 710 43.0 66.5 61.7 670 66.0 66.6) | | | 47-8 | | 47.2 10.7 | 64.0 
1792 88.0 | 94.0 63.0 | 75.7 | 62.0 61.0 45.8 60.0 59.0 | 59.0 57.0 56.0 60.0) | 99.4 99:1| 31.0, 900 113 218 481/163) 
1798 .. | 36.0 | 55.0 | §5.5 | 58.0 | 58.8 51.0 50.0 29.8 24.0) 47.0 44.0 45.7 46.9] | | | 143 82 | 
1704... 45.0 | 44.0 38.0 284 41.5 41.0 40.0 11.1 | 28.5 67.4 51.4 41.0 1899 19.5 9.2 18.1 14.2) 7.7 20.5 13.5 2.9. 84 13.0 | 78 10.5 | 12.1 
17% * 21.4 | 39.9 12.6 18.6 31.0 17.1 12.9 25.7 13.5 19.5 25.0 18.0 21.3 1900 | ge 9.4 13.6 | 8.6 16.0 15.2 12.1 8 3 4 3 8.3 12.9 45 0.3 | 9 5 
178... 20) 40/124 1.1) 00 00 00 38.0 24) 1.5 125 99 4.1 
1799... 16/126 21.7) 84 8.2 1006 21 00 0.0 46 27 86 68 
1900... 6.9/ 9.8 13.9 10.2 5.0 98.7 2.0 19.5 11.5/ 128 10.5 40.1 15.8 
1802 ...| 47-8 | 47.0 40.8 50.0 53.0 55.0 57.0 58.0 65.2 56.5 65.5 64. Y HAILSTO 
1808... 66.0 | 67.0 68.0 | 69.0 71.0 72.0 73.0 64.0 75.0 76.0 77.0 77.0 71.2 RM OB. 
1904.. | 73.0 77.0 | 77.0 77.0 76.0 74.0 72.0 71.0) 71.2 61.0 68.0 73.1 
49.0 47.0 46-0 44.0 43.0 41.0 40.0 47.8) The following account of a hailstorm in northern New York 
197 -. 12.0 122 9.6 188 10.0) 10.2 127 120 57 80 26 00 94|is sent us by Mr. H. 8. Chandler, of Crawford, N. J. It is of 
oo So 38 23 special interest because of the variety of forms and the great 
9.0 0.0 0.0 0.0 0.0) size of the stones. Fortunately storms of this character are | 
0.0] 10. 0.7 15.7 8.4 18. .7 | 19. > 
22/120 KT SS 23 At 2:30 p. m., August 8, 1901, I was sitting on Florence | 
1815... 19.2 | 32.2 26.2 31.6 98 55.9 85.3 47.2 31.5 33.5 37.2 65.0 35.4/ Island, St. Lawrence River, opposite the village of Alexandria Bay, 
N. Y., and saw a storm gathering about 6 miles down the river. It 
1818... 35.1| 18.9 22.1 35.7 83.1 36.1 281 30.9 27.4 332 133 25.8| 39.0|came nearer, age by thander and lightning, and reached us 
1819 -.. 34.4 | 20.7 | 3.7 20.2 18.4 | 85.7 | 33.9 25.8 14.9 27.6 25.1 30.6 24.2 about 3 o’clock. The temperature at that time was 72° and the wind 
1820 ...| 18.0 8-6 18.5 | 99.3) 10.8) 22.8) 98.3 5.2) 87) 7.9) 82 15-0] about north. 
183... 0.0) 00 06.6 00 060 0.0 05 0.0 0.0 6.0 0.0 9.4 1.8| first stones to fall were formed as though icicles‘the size and shape 
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of lead pencils had been cut into sections about three-eights of an inch 
in length. These were soon followed by others as large as walnuts, 
and later by still others slightly disk shaped, measuring fully 3 inches 
in diameter by 2 inches in thickness. The ground was covered with 
them, and several branches of trees were broken off. They were ex- 
ceedingly hard and would rebound, when falling on the rocks, without 
breaking. They melted very slowly even when placed in the sun. 
When half melted many had the appearance of the human eye—a pu- 
pil in the center and a ring surrounding it, with fine lines radiating in 
all directions. Others were com lof hard crystals of ice, several 
stones often being frozen together; and still others were of frozen snow. 
The next morning at 8 o’clock remnants of hailstones as large as peas 
were lying on the ground. 

During the storm the river presented a beautiful ap 
being thousands of miniature fountains from a foot to 
[spurting up where the hail plunged in.—C. A.]. 

At the conclusion of the storm, which altogether lasted ten minutes, 
the thermometer had fallen to 70°. Probably the same storm was noted 
by a friend of mine, on the same day, in a railway train north of Sara- 

za, N. Y., when some of the car windows were broken. 

A half hour after the storm was over we gathered a pailful of the hail- 
stones, rowed half a mile across the river, and had them photographed. 


rance, there 
feet in height 


PLAGIARISM 


The compilers of books and articles frequently have occa- 
sion to quote from previous authors. Scrupulous honesty re- 
quires that quotation marks should be used in such cases, and 
thoughtful readers always wish the author’s name also, to- 
gether with the name and date of the publication and the page 
of the book, so that the quotation may be verified and its con- 
text be examined, in order that there may be no doubtas to the 
author’s meaning. The very fact that one author has need 
of the ideas contained in another authority in order to com- 
plete or confirm his own work suffices to show that the reader 
also will need to know what these authorities are; therefore, 
the author who values his reputation will be careful to give 
them in full. 

When writing a special class of books, such as those for 
children, and when making popular addresses to miscellane- 
ous audiences, it is proper to avoid pedantry and give less 
prominence to the quotations, yet there should always be some 
way of distinguishing them from the main text. There is no 
good reason why articles printed in newspapers and popular 
magazines should not clearly show the quotations and the 
sources, although this is sometimes omitted. 

An abstract of another article when given in new words is 
not a quotation, but the original author should be named. 
When only a series of disconnected paragraphs is taken from 
other works the quotation marks belong at the beginning and 
ending of the series, and the intervals between the paragraphs 
are to be filled in with leaders. The fonts of type make pro- 
vision for every emergency in the matter of quotations. 
Probably the neatest method is to print quoted matter in 
smaller type. 

The most serious aspect of the omission of quotation marks 
and references to authorities is the reaction upon the reputa- 
tion of an author. If he quotes a fine English composition 
without mentioning the source, it is called plagiarism, literary 
piracy, borrowing without acknowledgment, theft, stealing, 
deception, fraud, dressing up in stolen clothes. Not unlikely 
the pirate brings on himself a suit for damages from some 
indignant publisher. Almost certainly his own publisher, as 
soon as the fraud is discovered, cuts off the promised remun- 
eration or honorarium. If his article has been contributed 
to a journal or periodical the editor informs him that no 
more communications will be accepted. 

Even if an author quotes from an earlier work by himself 
or introduces into a new article extensive portions of some 
old one, he should state that he is doing so. No publisher 
would willingly print as new matter that which had been pub- 
lished and read before. It is only the very cheapest papers 


and magazines that “will print anything” without asking 
questions, so as to fill up the columns, omitting notes or ac- 
knowledgments and assuming that the readers will not recog- 
nize the antiquity of the stuff, or care for the authority 
behind it. 

It was in order to avoid the bad results injurious both to 
the Weather Bureau and the plagiarist that the Chief directed 
the publication of Circular Letter No. 11, State Weather 
Service Division, dated August 23, 1895.—C. A. 


EARTHQUAKE-PROOF BUILDINGS. 


Although earthquakes have but little to do with meteoro- 
logy, yet, the fact that our three thousand observers so fre- 
quently make mention of them, demonstrates that the weather 
service could investigate the frequency and distribution of 
these visitors if only that were not a question pertaining 
especially to the province of the United States Geological 
Survey. 

However, there is a practical application of our knowledge 
of earthquakes that accords entirely with the beneficent spirit 
that pervades the Weather Bureau, and that is worthy a place 
in the MonrHty WEATHER REVIEW. 

The studies of Mallet on the great Neapolitan earthquake 
of 1857' demonstrated that by following certain rules, build- 
ings could be erected that should be proof against destruction 
by any special class of quakes or shocks, and such buildings 
have already been built in Japan. The modern tall steel 
frame buildings are almost certainly proof against any but 
the most violent shocks, such as that of Riobomba in 1797. 

The engineer in charge of the completion of the Washington 
obelisk, Bernard F. Green, assured the Editor that it is proof 
against such earthquakes as those of Boston, 1755, and Charles- 
ton, 1887. 

The natives of some tropical countries have been accus- 
tomed to regard the slight skeleton huts as “earthquake 
proof,” and yet they always rush out into the open air when 
the shocks come. 

The following letter from Mr. James H. Kimball, Observer 
United States Weather Bureau at the station at Modena, 
Utah, shows that even a rickety frame house, when supported 
on elastic posts, may rock to and fro without injury, when a 
building of brick or stone and mortar would crack or crumble: 


The following extract taken from Journal notes of this date (Novem- 
ber 13) at Modena, Utah, is forwarded in the hope that it may prove 
of special interest: 

‘Two distinct tremors were felt here to-night. The first at 11:33 p.m., 
seventy-fifth meridian time, and the second, after an interval of about 
ten seconds. 

‘* The Oregon Short Line Depot, where the Weather Bureau office is 
located (about 37° 20’ N.; 113° 10’ W., in Iron County), is now under- 
going repair and issupported on jacks. The building is, at best, a mere 
shell and jokes regarding it arecommon. So when the tremors occurred 
little attention was paid to them, asthe explanation that some one had 
ene the building seemed plausible, and readily suggested itself. 

owever, the following observations were secured: 

‘*The first tremor, 11:33 p. m., could be accurately reproduced, in a 
building of this kind, by striking a sharp, noiseless blow on the north- 
east side. The vibrations were rapid and had ceased in about two 
seconds. 

“The second shock was unlike the first, except in time of duration. 
The individual waves were much longer, and the general effect more 
noticeable; the building swayed slightly, but small furnishings were 
not displaced. The same motion could be or by a strong push. 

**A decided tremor was felt at Lund, Utah, at 11:32 p.m. This was 
sufficient to stop the station clock. Lund is about 30 miles northeast 
of Modena. 

“At Milford, 66 miles northeast of Modena, small packages were 
thrown from theshelves of the general store. Notime could besecured. 

186 Tremors were reported from Paris, 132 miles northeast of Modena at 
11:37 p. m. 


1 Robert Mallet, First Principles of Observational Seismology. ‘Lon- 
don, 1862. 
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The Bureau is indebted to Mr. Robert Morton, Agent in charge of the 
agen Short Line Station at Modena, for his active interest in this 
matter. 

We commend the study of the subject and the study of 
Mallet’s work to those who are planning houses, structures, 
and other buildings in this country. Our earthquakes are 
comparatively slight, but still they ought to be considered in 
every plan for the erection of reliable structures.—C. A. 


D> 
SIGNS AND WEATHER. 


The following extract is from the editorial page of the Ithaca, 
N.Y., Herald for November 15, 1901, under the above heading: 

The Weather Bureau has predicted a hard winter, and the 
early snowfall would indicate that the prediction is to be fulfilled. But 
lake sailors recall a winter several years ago when the Bureau predicted 
severe weather that did not materialize, and they declare that certain 
signs and omens show that the winter is to be a mild one. 

It is not understood how the editor above quoted could 
have been so completely misled as to the purpose and work of 
the United States Weather Bureau. 

It has never yet attempted to forecast the weather for a 
season in advance, and does not anticipate doing so in the 
near future. 

Neither is it aware of any other reputable meteorological 
service that is attempting such forecasts, with the possible 
exception of the Indian Meteorological Office, which is inves- 
tigating the relation between the variations in the number of 
sun spots and the occurrence of droughts in India. 

In general, seasonal forecasts have been undertaken by 
prophets of the Hicks or Wiggins type only, or by would-be 
scientists who read the weather from the signs of the moon or 
of the stars. Many farmers have professed to be able to fore- 
cast the character of the coming winter from the thickness of 
the husks on the ears of corn, and hunters make like forecasts 
based upon the character of the breast bone of the goose, and 
the early or late southward migration of birds. 

We have every reason to expect that forecasts of this char- 
acter will continue to be made for many years to come, or at 


least until the public in general has learned to distinguish |~ 


betweeen science and superstition, facts and fancy. 
Meanwhile the Weather Bureau will devote itself to the 

study of meteorology and the laws governing the generation 

and propagation of storms. It will endeavor from day to day 


to forecast the probable course of such storms as make their | ; 


——, upon the weather map, and to foretell the weather 
changes that will occur in different parts of the country as a 
result of the storm movements. With these daily forecasts 
we must be content until the science of meteorology is more 
fully developed. 

The intelligent daily press of our land has been of inesti- 
mable value in disseminating the forecasts of the Bureau 
among the people whom they are intended to benefit. The 
public will be still further its debtor if it will join hands with 
the Weather Bureau in an effort to eradicate from the popular 
mind the many fallacies that have no foundation in fact, but 
are a survival of traditions handed down from some past 
oe when scientific knowledge was confined to the few.— 
H. H.R. 


THE EQUINOCTIAL STORM. 


The Salem, Oreg., Statesman, for October 1, 1901, quotes 
the following from the Philadelphia Press: 


_ Asa matter of fact for years all the leading meteorologists in the 
United States Weather Bureau and out of it, in book, article, lecture, 
and government publications, have set out enw and distinctly the 
non-existence of any such thing as an equinoctial storm. Moreover, 
they have also explained how, owing to the fact that September is the 
month of maximum development of the West Indian hurricanes, the 


resent | ~ 


belief originated and is from time to time seemingly confirmed by the 
actual weather facts. 

The Statesman then comments upon this paragraph of the 
Press, as follows: 


There has not been a year since Mount Hood first reared its majestic 
head over its own big empire that has failed to bring a rain storm be- 
tween the 15th and the 25th of September. * * * This unfailing 
regularity can be none other than the result of equinoctial disturb- 
ances. 


Mr. E. A. Beals, Local Forecast Official at Portland, Oreg., 
has prepared the following tables showing the rainfall each 
day from September 15 to October 6, inclusive, for the last 
thirty years—1872 to 1901, inclusive. 


Daily rainfall at Portland, Oreg., September 15-25. 


| 
| 


Day of month. 


15th. 16th. 17th. 18th. 19th.) 2th. ist. 22d. Wd. Wth. wth. 
tes 0.96 |....+. 0.98: 6.08) T. |...... 
.40 | 0.70 | 0.25 ...... 0.01 0.37 0.57 0.22 0.07 
T. | T 0.41 0.06 0.01, 001 
T T | 0.18 |... . | 0.88 | 0.70 | 0.97 |...... 
Daily rainfall at Portland, Oreg., September 26 to October 6. 
Day of month. 
Year. 
Wth. Wh. Wth. sth. ist. 2d. 3d. 4th, Sth. 6th. 
004 0.51 0.49 0.13 ..... 0.95 0.24 0.75 0.50 0.19 0.11 
0.04 0.61 0.26 0.60 0.88 0.15 O01... 
0.19 0.56 0.16 0.80 0.04| 0.07 0.09 0.22 0.29 0.39 
0.02 0.50 0.54 0.10 0.038 0.11 0.50 
0.14 | 0.01 | 0.08 | 1.07 |... 0.26 0.35 0.07 
T. | 011 | 0.00 | 0.46 | 0.08 0.16 0.14 0.01 
1889 .. -| T. | 0.01 | 0.75 | 0.26 | 0.33 ...... T. 0.01 
o] 0.37 0.08 0.05 0.25 0.27 0.04 
1894 .. 0.16 0.09 0.08 0.01 0.02 0.30 0.17 0.09 ..... 
T. 0.2 T. 0.08 0.03 001 ..... 
0.10 0,02 0.26 0.25 0.2% O15 ...... 
0.20 | 0.87 0.24 | 0.02 |....../...... 
0.16 0.05 0.10 0.44 «..... 0.17 | 0.06 |...... 0.08 | 0.96 


A most casual examination of these tables will convince any 
one that the editor of the Statesman was not conversant with 
the facts when he penned the above comment. During the 
last thirty years there have been four years without a measur- 
able amount of rain between the dates he specifies, and in 
two additional years not over 0.01 inch fell on any one day. 
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If we except the l5th, there were ten years when not over 
0.04 inch of rain fell on any one day. 

If we compare this period with the period September 26 to 
October 6, which latter has but seven years with less than 
0.04 inch of rainfall on any one day, we must admit that there 
is no “unfailing regularity” and that the “result of equinoc- 
tial disturbances ” is not apparent. 

In other words the annual changes of season are in general 
owing to the movement of the sun north and south, but do 
not have any close connection with the date of solstice or 
equinox.—H. H. K. 


THE NOVEMBER METEORS. 


While meteorology in its broadest sense includes all phe- 
nomena occurring in the earth’s atmosphere, the study of me- 
teors or shooting stars pertains more particularly to the sci- 
ence of astronomy. No special effort was therefore made by 
the Weather Bureau to obtain observations of the expected 
November shower of Leonids, further than that existing in- 
structions require that all meteors observed shall be noted in 
the daily journal. Very interesting special reports were made, 
however, by the observers at Phoenix, Ariz.,and Havre, Mont., 
and these, together with the following extracts from daily 
journals at a few other stations, show to what extent the 
Leonids were seen by Weather Bureau observers. Doubtless, 
many more reports would have been received but for the fact 
that no instructions were issued, and that the principal dis- 
play appears to have occurred between 5 a. m. and 8 a. m. of 
the 15th, just previous to the hour when our morning observ- 
ers go on duty, and about the time day was breaking in the 
eastern part of the United States. 

These reports serve to illustrate the importance of a knowl- 
edge of other branches of science besides meteorology, if our 
observers are to record accurately all that comes under their 
notice. The present course of study outlined by the Chief of 
Bureau for candidates for promotion provides for just this 
kind of general information. 


LEONIDS AT PHOENIX, ARIZ. 
By D. S. Lanprs, Observer, Weather Bureau, dated Novena ber, 20, 1901. 


The Leonids observed at Phoenix, Ariz., showed to a fine advantage 
on the morning of the 15th, owing to a perfectly clear sky. The great- 
est display occurred about 5a. m., local time. The showers were not 
constant, but came at intervals of about two minutes. A bevy would 
streak the sky for afew seconds, then the number would dwindle away 
to a straggling few here and there until another shower would come on. 
Within ten minutes four profuse and distinct showers were noted. 

Twenty Leonids were counted within one minute flying over a space 
checked off by a house top. The angle of descent seemed to be about 
forty degrees from the perpendicular. The path of translation was due 
north west, i = in cases where violent explosion was apparent, caus- 
ing deflection. In one instance an explosion was noticed wherein the 
main part of the Leonid was deflected to the southwest, and two zig zag 
lances of yellow flame darted off to the northeast. 

The prevailing color was white. Some were tinged with yellow, a 
few were bluish, and others had tintings of red, both on the head and 
the edges of the wake of light. Most of the bodies showed a brilliant 
white center with purplish berders. One very large one resembled a 
six-inch globe of cankerous fire with spicules of red and yellow radiat- 
ing from all points on the surface. 

The path of light behind each body spread out into a feathery fan 
shape, and explosions were evident in the train of light, for the larger 

ints would fly violently into a powdery haze, scintillate in a sort of 

uminous effervescence, and go out. 

The first appearance of a Leonid coming toward you from the south- 
east showed a reddish point of light which quickly merged into a yel- 
low hue, mixed with blue, then flared into an incandescent splendor. 
As the Leonid approached, the point increased rapidly in size, some- 
times to apparently six inches in diameter, then tapered down to pow- 
dery sparks which invariably showed a violet caste before disappearing. 

The sizes varied from mere beads of flaring white, with thin iris 
colored threads behind, to globes half a foot in diameter, with explo- 
sive trains of variegated lights hundreds of yards in length. 


The life of some of the larger Leonids was fully five seconds from the 
time of the first point of light to the fading away of the luminous dust 
into darkness. 

It would have been impossible to have counted the number, for they 
rained down from all points of the heavens at intervals of about two 
minutes apart, and the descent continued until the morning light 
obscured them. 


LEONIDS AT HAVRE, MONT. 
By C.W Line, Observer Weather Bureau, dated November 15, 1901. 


A beautiful display of Leonids or shooting stars was observed at this 
station this morning. When I stepped out of the door at 7:30 a. m. 
(seventy-fifth meridian time). I looked up at the constellation Leo and 
saw four meteors in less than that many seconds. After I had filed 
my morning report I met the night policeman, who was waiting to tell 
me about the unusual number of shooting stars he had seen durin 
the preceding hour. I explained to him what they were and owed 
him the point from which they radiated. We then watched these 
meteors for over half an hour and saw at least a hundred of them. 
Some were of great brilliancy, and some were actually seen to radiate 
directly from the constellation Leo, and all seemed to emerge from 
within thesickle in that constellation. At intervalsthey came intothe 
earth’s atmosphere at the rate of one a second for at least six seconds. 
As long as a star could be seen in this constellation these shooting 
stars appeared and continued until the great circle of illumination shut 
off all further view of them. - 


Abstracts from Daily Journals of November 15, 1901. 


(a) Forth Worth, Tex., John Shultz, Observer: Although frequent 
observations were made during the night only a few meteors were 
seen before 5:10 a.m. From that time until 5:20, 76 were counted; 
from 5:20 to 5:50, 60; and from 5:50 to 6:30 only 6 were observed. They 
appeared at irregular intervals, and as there were frequently from 5 
to 10 or more visible ata time, it is probable that a great many were 
not counted. Many of them were remarkably brilliant and beauti- 
fully colored. With few exceptions, they all came from a portion of 
the sky embraced within a circle of about 15° in diameter, and the 
center of which was about 4° above the star Regulus. The short paths 
of the meteors was a notable feature of the display; only a few ap- 
peared to go overhead toward the west-northwest, the remainder 
descending in nearly vertical paths, deflected slightly toward the north 
orsouth. All of them showed evidence of rapid disintegration; the 
brightest ones left continuous trails, with numerous fragments thrown 
off laterally, but the trails of the fainter ones had a broken or chain- 
like appearance. 

(6) Independence, Cal , John McLean, Observer: Meteoric shower 
reported in the northern heavens by Mr. Anton immediately after the 
observer came down from roof platform at about 7:47a.m. About: 
twenty-five meteors were seen moving in different directions. 

(c) Amarillo, Tex., James F. Atherton, Observer: Moderate shower 
of Leonids observed at early dawn. 

(d) Cairo, Ill, Patrick H. Smyth, Observer: Meteor observed at 
7.09 a.m. First seen at an altitude of about 30°, azimuth about 335°; 
course easterly or nearly so. Meteor appeared about the size of the 
morning star, the only star visible at the time.—H. H. K. 


ICE CAVES AND FREEZING WELLS. 


In the National Geographic Magazine for December, 1901, 
Vol. XII, p. 433, Mr. W J McGee writes as follows on the 
above subject: 


It is greatly to be regretted that recent writers on ice caves and 
frozen wells have not extended observation to the ‘‘ blowing caves,” 
‘breathing wells,” and “ whistling wells’? found in various parts of 
this and other countries, and sporadically recorded in ephmeral litera- 
ture; for the physical laws exemplified in these are alike, and pre- 
sumptively connected with those revealed in glacitres and ice wells. 

* * * * * 

Now it is evident that when the barometer is high in a region of 
caves or breathing wells, the subterranean chambers or pervious beds 
will gradually fill with the slightly compressed air, and that the pro- 
cess of filling will be accompanied by inspiration, or in-blowing through 
the open mouth; it is equally evident that with the subsequent fall of 
the barometer the imprisoned air will expand and force itself outward 
through the mouth of the cavern until the pressure within and with- 
out is brought into balance. Furthermore it is evident that the air 
expanding in the throat of the orifice will abstract heat from surround- 
ing substances, precisely as it does in the expansion chamber of an at- 
mospheric ice machine, at a rate and to an amount varying with the 
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ressure difference; and hence that (provided other conditions be 
avorable} the moisture on adjacent surfaces may be congealed. In 
short, under favorable circumstances, the breathing well or blowing 
cave may become a natural ice machine, clumsy and inefficient, indeed, 
yet possibly making up in magnitude for its ee and the slight- 
ness of the pressure differences within its reach. Of course it would 
seem at first sight that in each passage from low pressure to high and 
back again, as in the long run, the effects of the natural mechanism 
would balance, i. e., that the heat given off in inspiration would equal 
the chill of expiration, so that no refrigeration could ensue; yet when 
the seasonal ranges of barometer and thermometer are considered, it 
would seem clear that the heating would tend to culminate in autumn 
and the chill in spring, in such wise as to sustain the widespread popu- 
lar opinion on the subject, i. e., that the period of ice melting runs into 
winter and that of ice forming into late spring and summer. 

This is evidently an interesting subject for investigation on 
the part of the numerous voluntary observers of the Weather 
Bureau. As Mr. McGee points out, there is a lack of definite 
information in regard to many features of ice caves. From 
the fact that ice is occasionally found in July where it is not 
found in January, the erroneous conclusion has sometimes 
been reached that there are caves in which ice forms during 
the summer and melts during the winter. It also appears 
that measurements of currents flowing into or out of caves 
are very much to be desired. My own observations’ indicate 
that there can be only a slight movement of the air into or 
out of an ice cave during the summer. A rapid circulation 
of the air would soon melt the ice, and it is because a circu- 
lation can not be maintained that the ice is preserved. 

Observations of the temperature of the air in ice caves 
each month, or, better still, each week, together with meas- 
urements to determine whether the ice deposit is increasing 
or diminishing, would throw much light on the process of ice 
formation. At the same time it would be a simpler matter 
to ascertain by means of a light thread held in the hand, 
or even by observing the movement of the fog from the 
breath, whether there is any perceptible flow of air into or 
out of the cave. This latter observation should be made in 
the passageway leading to the bottom of the cave, where the 
ice usually forms, as well as near the ice itself. There is 
danger of mistaking the movement of the air past the mouth 
of the cave for a movement out of it, and observations at this 
point should therefore be taken with great caution. 

It would also be interesting to notice whether there is any 
marked increase in the circulation of the air in caves in winter 
over that in summer. 

Already two of our voluntary observers have sent us com- 
munications on the subject of ice caves. Mr. A. D. Elmer, 
Northfield, Mass., writes that there is a cave in the Northfield 
Mountains in which ice is often found as late as August. He 
also refers to a very cold stream of water of considerable size 
in Hilsdale, N. H., over which a thin fog hangs in summer. 
We should very much like data in regard to the temperature 
of this stream, and also with respect to the prevalence of fog 
upon it at different seasons of the year. 

Mr. Galloway C. Morris, Caldwell, Warren Co., N. Y., writes 
of a cave in his vicinity from which ice is often obtained in 
August. He proposes to make systematic observations in this 
cave during the coming year. 


We can hardly consider an ice cave to be even a crude form 
of “atmospheric ice machine,” as suggested by Mr. McGee. 
The expansion is not sudden enough nor the range of pressure 
great enough to produce any appreciable cooling. We must 
distinguish between the sudden expansion that takes place in 


the chamber of an air pump and the slow processes of nature. ' 


But let us assume that the present changes continually 
taking place in nature are accompanied by corresponding 
changes in temperature at the adiabatic rate. Leaving out 
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of the question the pressure variations due to cyclonic and 
anticyclonic movements, which, as Mr. McGee has said, must 
balance each other in the course of the year, we have left dif- 
ferences in the normal pressure from winter to summer, which 
at sea level amount to only one or two tenths of an inch of 
mercury. From Professor Bigelow’s tables’ we find that the 
adiabatic cooling due to a diminution of pressure by 1 inch is 
only about 5° F., so that the cooling due to expansion from 
winter to summer mean pressure could hardly amount to 
more than 1° F. in that part of the cave where the ice is 
usually found. 

Mr. McGee suggests another way in which cooling might be 
effected. He shows that any marked diminution of the ex- 
ternal air pressure must cause a decided flow of air out of the 
cave; and this outflowing air will expand, especially as it 
passes through the cave’s throat, thereby reducing the tem- 
perature at that point. But to make this method effective, 
it is necessary that the cave be very large and its throat very 
small; and the ice will be formed, not necessarily at the bot- 
tom of the cave, but on the walls at the narrowest part of the 
outlet, or about the cave’s throat. Are there caves in which 
the ice is formed in this way?—H. H. K. 


THE TEMPERATURE OF WATER IN WELLS. 


Mr. R. J. Redding, Voluntary Observer, and Director of the 
Georgia Experiment Station, has sent us the following com- 
munication: 

I remember seeing it stated in some publication, many years ago, 
that there is a close correspondence between the mean annual tem- 
perature of the water of ordinary wells and the mean annual tempera- 
ture of the air above the same location. In connection with the state- 
ment it was suggested that a traveler, if supplied with a good ther- 
mometer, might approximately ascertain the mean annual temperature 
of the air of any region by simply finding by actual test the tempera- 
ture of the wells. I have looked in vain for any amplification of the 
statement in some encyclopedia or other repository of popular infor- 
mation. In a desultory way I have verified the statement quite a 
number of times but have kept no record of observations, and can only 
write from memory: In Ocala, Fla., I found the temperature of the 
well water (February) to average about 72° F.; in Americus, Ga , 66°; 
in Ellaville, Ga., 66°; in Macon, Ga., 65°; Experiment, Ga., 62°; At- 
lanta, Ga., 60°; Dahlonega, Ga., 56°; Minneapolis, Minn., 46°. These 
are all the observations I can recall, but I have made others. On 
referring to a standard isothermal chart I found a very close corre- 
spondence between the temperature above noted and the mean annual 
temperatures of the air of the same locality. When I have had op- 
portunity to note temperatures of the water of a given well at all sea- 
sons of the year I have observed a variation of as much as 2° between 
the maximum and the minimum, where the well was not deeper than 
25 to 30 feet. This range decreases as the depth increases until, accord- 
ing to my limited observations, when the depth of 50 to 60 feet is 
reached there is no perceptible variation, the temperature of the 
water remaining uniform the year round. In shallow wells, say 25 to 
30 feet, the water was found to be colder by one or two degrees in June 
than in December, which suggests that it requires about six months 
for the extreme temperature of the air above to become manifest at that 
depth. I have thought that this fact — and justifies the claim 
often made by well owners, that their well water is colder in midsum- 
mer than in midwinter. 

The temperature of water in wells must evidently be inti- 
mately connected with the temperature of the ground at dif- 
ferent depths. Unfortunately, comparatively little attention 
has been given to this subject in the United States, although it 
has been quite thoroughly studied in Europe. Perhaps the 
best series of observations are those that were made at Munich, 
Bavaria’ from 1861-1885, and from which a diagram was con- 
structed showing the mean temperature of the ground at dif- 
ferent depths foreach month of the year. This diagram has 

2 Report of the Chief of the Weather Bureau, 1898-99, Vol. II, 


‘Die Bodentemperature an der K. Sternwarte bei Miinchen. Von 
Anhang. Deutsches Meteorologisches Jahrbuch, 1889. 
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been reproduced in Prof. Wm. M. Davis’ Elementary Meteor- 
ology, p. 33. 

From these observations we learn that while the average 
annual temperature at Munich for the period 1861-1885 was 
6.9° C., the average annual ground temperatures at different 
depths were as follows. 


Temperature 


Depth of ground. 

Meters. °C. 
1.29 9.18 
2.46 9.16 
3.63 9.12 
4.80 9.12 
5.97 06 


This indicates a ground temperature nearly 2.3° C. in ex- 
cess of the air temperature at a depth of 1.3 meters, which 
is greater than has usually been observed. Thus, Wild’ con- 
cluded after a study of observations at many different places 
that the annual mean temperature of the ground at a depth 
of 1 meter exceeds the annual mean of the air temperature 
by only 1° C., but that this value is by no means constant, 
but rather has a probable error of 1° C. 

In the American Meteorological Journal, Vol. VII, p. 267, 
Prof. Mark W. Harrington, says: “The temperature of the 
soil usually increases slowly, and on a simple law as we de- 
scend to lower depths.” He then gives the following table* 
summarizing the observations made near Edinburgh, and 
taken from Transactions Royal Society Edinburgh, Vol. VII, 
p. 204. 

Average annual temperature (from five 
years’ observations) . 


Station. 
Depth of Depth of Depth of Depth of 
3.2 feet. 6.4feet. 12.8feet. 25.6 feet. 
° ° 
45.49 45. 86 46. 36 46. 87 
Experimental Gardens ........ «...... 46.13 46.42 46.76 47.07 
45.88 45.92 45. 92 46.07 


It is therefore safe to say that in general the average annual 
temperature of the ground a few feet below the surface is 
slightly warmer than the average annual temperature of the 
air at the same place, and that it varies but little with dis- 
tance from the surface. After a certain depth is reached, 
however, the earth maintains a constant temperature through- 
out the year, and from this point on there is a marked in- 
crease in temperature as we descend. The depth of the upper 
surface of invariable ground temperatures varies with the 
geologic formation, as also does the rate of increase of tem- 
perature below this level. 

In a paper on the Geothermal data from deep Artesian 
Wells in the Dakotas,‘ N. H. Darton of the United States 
Geological Survey says: 

In many parts of the world it has been found that the rate of increase 
of temperature averages about 1° for each 50 feet, below the first 40 
feet, in which the temperature is usually regarded as that of the mean 
annual temperature of the region. In the greater part of the artesian 
basin of the Dakotas the rate of increase is found to be greatly more 
than this, attaining at Fort Randall arate of 1° for each 17} feet. At 
this well the temperature of the water is 80° F., or possibly slightly 
more, but the depth from which it is derived is only 576 feet, which in- 
dicates the abnormally high rate of increase. 

Since the water collected in wells usually percolates very 
slowly through strata at about the same level as the bottom 


_*H. Wild. Ueber die Bodentemperaturen in St. Petersburg u. Nu- 
ay Rep. of Meteorologie. Band VII. No.4. St. Petersburg. 1878. 
88 


'’ Professor Harrington’s table is slightly in error in that he failed to 
reduce the French feet, in which the depths were indicated, to English 


eet. 
*Am. Jour. Sci., 1898, vol. 5, p. 162. 


of the wells, it follows that in general the average annual 
temperature of the water thus collected is apt to be a little 
higher than the average annual temperature of the place, and 
it may be several degrees higher in wells of great depth. 

At 30 and 40 feet below the surface the maximum tempera- 
ture does not occur until January; and conversely the mini- 
mum temperature occurs inJuly. In consequence the maxi- 
mum and minimum temperature of water in wells of this 
depth should occur during these same months, as has been 
noted by Mr. Redding, provided the well is tightly closed at 
the top, so as to prevent the cold surface air of winter from 
gravitating into it. This latter source of cooling is really 
very important, and to it must often be attributed the many 
notable exceptions to our rule; we have already called atten- 
tion to one, in the frozen well at Brandon, Vt.—H. H. K. 


PERIODICITY IN CLIMATE. 


We have often had occasion to maintain that no apprecia- 
ble permanent change in climate has taken place during the 
past two hundred years, or since records of temperature and 
of the flora and fauna, the freezing of rivers, the depth of 
snow and other climatic phenomena have been kept with suf- 
ficient accuracy to justify any rational conclusions. On the 
other hand, there can be no doubt that large fluctuations 
take place in the character of the seasons and years, and 
some of these fluctuations have been called “ periodic,” al- 
though they are not confined to periods of any well-defined 
length, and ought therefore to be designated as systematic 
rather than periodic. Thus, Briickner found that the fluc- 
tuations of a variety of phenomena grouped themselves 
roughly about an ideal 35-year period, although no one of 
them was confined strictly to that. The Editor’s idea has 
always been that the presence of continents, oceans, plateaus, 
and especially the ice and snow of the polar regions, by con- 
trast with the great oceans of the globe, must introduce sys- 
tematic irregularities into the general circulation of the at- 
mosphere, which reacting on each other, must produce fre- 
quent repetitions of warm or cold, wet or dry seasons in spe- 
cific regions of the earth. Such repetitions will, for a while, 
recur at nearly the same interval but by and by at another 
interval, so that no uniform constant period could possibly 
represent them all. An article in the Boston Transcript, as 
quoted in the monthly report of the lowa Climate and Crop 
Section for February, 1901, states that during the past year 
the streams of New England, the Middle States, the North- 
western States, and the Pacific coast have been at their lowest 
ebb in a century, but the streams of Arizona and Texas, 
which five years ago were apparently about to disappear en- 
tirely, have taken on new life and more water is flowing from 
them at the present time than for many years past. Of 
course, sometimes streams may be high in the winter and low 
in the summer, or vice versa, and the outflow of water or the 
“run off” does not depend altogether on the rainfall, but 
largely on the topography of the watershed and on the char- 
acter of the rainfall, whether it comes in many small showers 
or a few heavy rains; it also depends upon evaporation, 
which is a function of the sunshine, the wind, the vegetation, 
and the soil. With regard to the rainfall, the Transcript 
says that in New England from 1830 to 1850 there was an 
abnormal deficiency; from 1850 to 1865 it was normal, and 
since then it has been far above the average. The Ohio and 
Mississippi valleys have also had their years of dryness and 
excessive rain. Now, the years of drought or rain are not 
the same in New England, the Mississippi Valley, New York, 
Texas, Arizona, California, and Oregon. The regions of ex- 
cess and deficit move around from place to place over the 
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country, and in fact, over the whole globe, for, as we have 
long since had occasion to show, the droughts of India gradu- 
ally extend eastward, and in the course of three or four years 
make themselves felt in the United States and Europe, while 
in the meantime a period of average or abundant rain has 
come to India. Those who are suffering from drought may 
rest assured that plenty of water will come in a few years, 
and those who now have a plenty should husband it for the 
drought that is sure to come. 

These climatic oscillations from one extreme to another, 
whether it be sunshine, temperature, wind, or rain are essen- 
tially a part of the necessary regimen of the earth’s atmos- 
phere. The formation of rain undoubtedly depends essen- 
tially upon uprising currents of air, cooled by expansion so 
that they can no longer retain the moisture carried up from 
the ocean and the ground. Changes in the seasonal rainfall 
imply changes in the seasonal winds; these changes may be 
systematic, that is to say, the direct result of the system of 
forces that acts upon the earth’s atmosphere, but by no means 
necessarily strictly periodic. 

The general study of periodicity in the earth’s atmosphere 
must be pursued by following up the logical dynamic reason- 
ing indicated in a general way in the memoir “On long range 
forecasts” lately read before the American Association for 
the Advancement of Science, at Denver, and which will be 
published in the MontHiy Wearner Review.—C. A. 


AURORAL LIGHT. 


The following extracts are from the Climate and Crop Sec- 
tion reports, November, 1901: 

La , Ind.—About 5:30 p. m. on the 28th, the observer noticed a 
peculiar light i in the western heavens. The sky was covered with broken 
clouds, through which the light shone. 

Huntington, Ind.—A peculiar streak of light was observed in the north- 
west about 6 p. m. on the 28th. 

Staffenville, is County, Mo.—An aurora observed on the 28th. 

The aurora borealis appears in every form, from the most 
magnificent display to the most insignificant patches of light 
that appear for a few moments and fade away forever. The 
above phenomena may well have been of the latter auroral 
character. Laporte, Ind., is from 50 to 75 miles northwest of 
Huntington. A northeast wind had been blowing from out an 
area of -high pressure; the sky was covered with cumulo- 
stratus clouds at Laporte, but was probably clear at Hunting- 
ton. These are the conditions that generally accompany 
auroras and we may assume that there was a faint one on the 
present occasion, although it was not observed elsewhere in 
the United States or in Canada.—C. A. 


> 


ESTABLISHMENT OF THE MARTINIQUE WEATHER 
SERVICE. 


In a letter dated November 11, 1901, M. Merlin, Governor 
of Martinique, announces the establishment of a “ Service of 
weathey warnings which will be located at the military hos- 
pital of Fort de France under the direction of the Chief of 
the Health Service.” 

The Governor kindly volunteers to transmit monthly copies 
of observations to the Weather Bureau at Washington, and 
arrangements have been made for a reciprocal interchange of 
weather cablegrams between Martinique and the United States 
during the hurricane season.—H. H.R. 


SECOND MEXICAN METEOROLOGICAL CONGRESS. 


The following interesting program has been announced for 
the second National Meteorological Congress of Mexico, at 
the City of Mexico, December 17-20, 1901, in - hall of the 
Scientific Soviety “ Antonio Alzate. 


INAUGURAL SESSION, ENGINEER D. LEANDRO FERNANDEZ, MINISTER OF THE 
INTERIOR, PRESIDING. 


December 17, 10 a. m. 

1. Address of welcome by the vice president of the Society ‘‘Alzate.’’ 

2. The minister declares the Second National Meteorological Con- 
gress open. 

3. Report of Prof. D. Mariano Leal, 
Committee. 

4. Report of the Treasurer of the Permanent Committee. 

5. Designation of the presidents for the subsequent sessions and ap- 
pointment of the committees. 

On the evening of the 16th and the morning of the 18th the com- 
mittees will meet in order to formulate the questions on which the 
congress will principally report. 

December 18, 3:30 p. m. 

1. Presbyter Severo Diaz, The predictions of Engineer Juan N. Con- 
treras; Examination of meteorological criticism. 

2. José Guzman, Principles of forecasting at short intervals. 

3. Prof. Luis G. Léon, The Leyden jar as an apparatus for weather 
predictions. 

4. Engineer José M. Romero, Application of the movement of the 
great aerial currents to weather prediction. 

December 19, 9:30 a. m. 

1. Presbyter Aniceto Castellanos, The volcano Colima and the weather 

conditions in that region. 

Prof. Luis G. Léon, Measurement of insolation. 

. Mr. Elpidio Lépez, Climatology of Chignahuapan. 

. Report of the committee on weather prediction. 
December 19, 3:30 p. m. 

1. Dr. Luis E. Ruiz, Hygienic value of local meteorological data. 

2. Mrs. Professor Maria Luisa Dominguez, Study of storms and 
thunderstorms. 

3. Prof. Manuel Moreno y Anda, Reduction of the curves of self- 


registering instruments. 
4. Report of the committee on climatology and its application to 


agriculture. 
December 20, 9 a. m. 


1. Prof. Mariano Leal, A seismographic clock conforming to the deci- 
sions of the first Meteorological Congress. 

2. Engineer Guillermo B. y Puga, Study of electrical storms. 

3. Prof. Raquel Sanchez Sudrez, The teaching of meteorology in pri- 
mary schools. 

4. Dr. José Ramirez, Study of the effects of the thunderbolt. 

5. Dr. Joaquin Urrutia, (2) Improvements effected in the observatory 
of the State College (Colegio del Estado) at Puebla; (6) Comparison of 
the extreme values given « the aemereuns of direct observation and 
those by self-registering instruments. 

6. Report of the committee on storms. 


December 20, 3:30 p. m. 

fe Prof. Rafael Aguilar Santillan, Bibliography of Mexican meteor- 
ology. 

2 Results of the study of instruments shelters, by Mr. Leal and Mr. 
Moreno y Anda. 

3. Prof. Enrique E. Schulz, Memoir on the improvement of the 
meteorological service in the state of Mexico. 

4. Report of the committee on self-registering apparatus. 

5. Report of the committee on the popularization of meteorological 
knowledge and the establishment of new stations. 

6. Senslioneees questions and the nomination of the permanent 
— for 1902. 

The under Secretary of the Interior, Engineer D. Gilberto Montiel 

y Estrada, will declare the second Nationa Meteorological Congress 
closed.—J/. H. K. 


President of the Permanent 


- 


CORRIGENDA. 


Montuty Weatuer Review for September, 1901, page-419, 
column 2, line 30, after the word “ velocity ” insert “of the 
upper current from the resultant velocity.” 

Montaiy Weatner Review for February, 1901, page 56, 
column 1, line 36, in place of “and St. Kitts, Antigua, and 
Barbadoes. On the other hand,” read “and St. Kitts. An- 
tigua, and Barbados, on the other hand.” 

Column 2, line 26, after “slopes” insert period (.) in place 
of comma (,). 

Line 38, insert “elevation” before “only;” line 39, for 
“visitor” read “visitors.” 

Page 56, column 1, line 2, dele “ which.” 
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THE WEATHER OF THE MONTH. 


By A.rrep J. Henry, Professor of Meteorology. 


Temperature was below the seasonal average generally east 
|of the Mississippi River, the greatest negative departure, 

The distinguishing feature of the month was, perhaps, its, — 6°, being along the South Atlantic and Florida coasts. 
dryness. Less than 50 per cent of the normal precipitation | West of the Mississippi River mean temperature was above 
was recorded in almost half the districts, and in but three of the seasonal average by amounts ranging from a fraction of 


«tn : : a degree to 7° and 8° in the middle and northern Rocky 
hae ‘Mountain regions. Maximum temperatures of 90° and over 


dee oe . | were registered in the lower Rio Grande Valley, and of 80° 
Monthly mean pressure was abnormally high in the inte- and above generally throughout the Gulf States, Texas, south- 
rior of the country and unusually low over the Canadian ern Arizona, and southern California. In the upper Lake © 
Maritime Provinces and over the north Pacific coast. An Tegion the maximum temperature during the month did not 
interesting feature of the month was the course of an area of reach 50°. The minimum temperature of the month did not 


; : reach freezing in Florida, except in the northern portion, nor 
low pressure which appeared on the north Pacific coast on ajong the immediate Gulf coast, in southern Arizona, south- 


the morning of the 9th and reached the New England coast ern California, nor along the immediate Pacific coast line. 
by the evening of the 12th. During the 13th it moved slowly Minimum temperatures below zero were recorded in North 


northeastward, reaching eastern Maine by 8 p. m. of that Dakota and northern New England. 


CHARACTERISTICS OF THE WEATHER FOR NOVEMBER. | 


date. It then doubled back on its course and was central | 
the next morning (a. m. of the 14th) in the neighborhvod of. 
Quebec, with a pressure reading of 29.04 inches. It remained 
in that location about thirty-six hours, gradually filling up, 
and finally disappeared over the mouth of the St. Lawrence 
on the 17th. 

The temperature was below the seasonal average over the. 
eastern third of the country and above in the Rocky Moun- 


tain region and thence westward to the Pacific coast. 


<> 


PRESSURE. 


The distribution of monthly mean pressure is graphically 


shown on Chart IV and the numerical values are given in JU 


Tables I and VI. 

As will be seen by Chart IV a ridge of high pressure extended 
from the South Atlantic States northwestward to the lower 
Missouri Valley and the middle Rocky Mountain region. This | 
ridge of high pressure was due to the fact that the movement | 
of areas of high pressure during the month was southeasterly 
from the northeastern Rocky Mountain slope by way of the 
Missouri and middle Mississippi valleys, rather than by way 
of the southern circuit, viz, southeasterly along the east- 
ern Rocky Mountain slope to the Gulf, and thence north- 
easterly to the South Atlantic States. The rate of movement 
over the shorter path is, so far as has been observed by the 
writer, somewhat greater than over the longer path. Highs 
that move over the shorter path follow, as a rule, rapidly 
moving lows that skirt the northern boundary. These lows. 
are generally dry, except while passing over the Great Lakes. 
Highs that take the longer circuit generally follow south- 
west lows, which, it may be remembered, give abundant pre- 
cipitation. The ridge of high pressure above mentioned, 
which we find on the monthly mean chart, simply expresses 
the fact that the majority of the highs followed the shorter 
circuit, and in so doing produced a configuration of the iso- 
bars unfavorable to the precipitation of moisture. 


| 


| 
| 


| 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 


69-—4 


The average temperature for the several geographic dis- 
tricts and the departures from the normal values are shown 
in the following table: 


Average temperatures and departures from the normal. 
©. | Average 
| tempera Accuma 
forthe | curren since since 
current | month. January 1. January 1. 
° ° ° ° 
New England ..........++ese00s 10 35.7 — 4.5 — 2.3 — 0. 
Middle 12 40.5 — 4.2 — 2.4 
South Atlantic .............000 10 49.9 — 4.9 —14.2 —1, 
Florida Peninsula.............. 7 61.7 — 4.6 —17.3 —1 
7 58.9 + 2.4 +11.4 + 1. 
Ohio Valley and Tennessee.... 12 42.2 — 2.9 — 4.7 — 0. 
Lower Lake .........seeeeeeeees 8 36.6 — 2.5 1.1 + 0. 
pper Lake ........ceeeseeeeeee 9 83.6 + 0.2 14.0 1. 
North Dakota...........05 «005 8 26.7 — 2.1 25.8 2. 
Mississippi Valley....... 11 87.7 + 0.3 20.0 
ssouri Valley . ......+.sse05+ 10 40.3 3.0 0 8. 
Northern Slope ........+.++..++ 7 38.5 5.8 27.0 2. 
Middle — 6 46.4 5.1 22.9 2. 
Southern Slope............ 6 52.8 + 4.0 15.8 1. 
Southern Plateau .............. 15 49.9 4.3 8.1 0 
Middle Plateau ............+5.- 9 41.7 4.8 17.3 1, 
Northern Plateau.............. 10 41.8 4.7 19.3 1. 
North Pacific. 48.1 3.0 — 0.8 — 0. 
Middle Pacific..........s++.s00+ 5 55.6 2.0 t 0.9 t 0. 
South Pacific ..........sceseees 4 59.6 2.1 4.5 0. 


In Canada Prof. R. F. Stupart says: 


The temperature was from 1° to 4° below average over Ontario and 
in western Quebec, average or gee | below in the far northern por- 
tions of the Northwest Territories, and above average in all the remain- 
ing partsof Canada. In British Columbia the excess was as much as 
8° in some localities. In Manitoba and over the southern parts of the 
Northwest Territories it was also considerable, amounting to from 3° to 
6°; likewise in the Maritime Provinces it was from 1° to 4°. 


PRECIPITATION. 


The rainfall was very heavy on the north Pacific coast 
from northwestern Oregon to British Columbia. Theamounts 
registered in this region varied from 10 te 20 inches. More 
than the normal rainfall was also recorded on the coast of 
central California and in the northern portion of the great 
valley in the same State; also in southeastern New Mexico 
and northwestern Texas, where an excess of about an inch 
was registered. Elsewhere precipitation was below the sea- 
sonal average by amounts ranging from a fraction of an inch 
to three inches or over in the lower Ohio Valley. 
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Average precipitation and departure from the normal. Alabama, 18. Arizona, 12. California, 10, 15, 18, 29. 
- . -| Colorado, 10, 11, 29, 30. Connecticut, 11, 23, 24. Georgia, 
3. | Average. Departure. 5, 19. Idaho, 20, 22. Illinois, 3, 24. Indiana, 14, 15, 16, 
| sé | | 25. Iowa, 2, 3, 24,26. Kansas, 2, 3, 18. Maine, 12, 14, 24, 
Distrtets. + Percent- current | 25. Maryland, 4, 18, 23, 25, 28, 29. Massachusetts, 11, 19, 
month. ‘month. since! 23,24, 25, Michigan, 11, 12, 14, 22, 23. Minnesota, 2, 3, 5, 
“16,7, 23, 24,30. Missouri, 2,3,18,23. Montana,5. Nebraska, 
Inches. Inches. | Inches. | 2, 3, 10. _ New Hampshire, 8, 12, 24, 25. New Jersey, 14. 
Now Bngland | New Mexico, 12. New York, 5, 10, 11, 16, 19, 22, 28, 24, 25. 
South = rey North Carolina, 19,23. North Dakota, 22, 23, 30. Ohio 3, 
1.79 =19 4, 15, 17, 18, 19, 24, 25,28. South Dakota, 5, 6,27. Tennessee, 
| §& —5/ 19. Utah, 10, 21, 24,29. Vermont, 10, 12, 13, 19,24. Vir- 
Lower 235 ginia, 23. Washington, 1, 11, 21, 22. West Virginia, 4, 23, 
| 41:1|24, 29. Wisconsin, 2, 8, 11, 17, 24. 
Upper Mississippi Valley ............ ‘ 11 0.98 45 —1.2 — 9.9 
ssouri Valley ..... 10 0.65 45 —0.8 — 5.3 
Northern Slope 7 0.30 60 —0.2 + 1.0 
a 8) 3.04 190) +0.9 | fis The averages by districts appear in the subjoined table: 


In Canada Professor Stupart says: 


The precipitation, except in a few isolated localities, was below the 
average in all portions of Canada and in most districts to a considerable 
amount. Theexceptions were: at Montreal and its immediate vicinity, 
half an inch above the average; the country to northeastward of Lake 
Superior, somewhat more than average precipitation; and the lower 
mainland of British Columbia, very much above the average. West- 
minster recorded 12 inches of rain during the month, and Agassiz almost 
ll inches. The chief deficiencies were: in Manitoba from a half to 
one inch; in the Lake region from 1 to 2 inches; in Quebec from 1 to 
2.25 inches, and in the Maritime Provinces from 1 to3 inches. In the 
Province of Quebec the precipitation was largely snow. In many parts 
of Ontario and New Brunswick there was also a good deal of snow. 
At the close of the month there was from 4 to 10 inches of snow on the 
ground from Lake Superior to the Ottawa Valley, including the Nipis- 
sing and Muskoka districts; in Quebec from 10 to 15 inches and in a 
large portion of New Brunswick from 4 to 8 inches, but elsewhere in 
Canada little or none, and what is somewhat remarkable, scarcely any 
in Manitoba and the Territories. 


The snowfall of the month was light except in northern 
New England and in the Adirondack region of eastern New 
York. Onthe Upper Peninsula of Michigan amounts ranging 
from 10 to 20 inches were recorded. At the end of the month 
there was no snow on the ground, except a very light cover 
over northeastern Wisconsin, the Upper Peninsula of Michi- 
gan, the northern portion of the lower peninsula, and over 
Pennsyivania, New York, and northern New England. There 
was a light covering of snow on the ground in Connecticut 
and Massachusetts and also in the mountain regions of West 
Virginia. There was some snow on the ground in the higher 
elevations of the Rocky Mountain districts. 


HAIL. 


The following are the dates on which hail fell in the respec- 
tive States : 

Arizona, 12. Arkansas, 22. Colorado, 11. 
Illinois, 11. Indian Territory, 11, 28. Louisiana, 20, 22. 
Mississippi, 18, 19, 22. Missouri, 22. Nebraska, 3, 18. 
Nevada, 10,11. New York, 18. Oregon, 1, 5, 20,23. Penn- 
hee 12. South Dakota, 2. Texas, 11. Utah, 10, 11. 

ashington, 1, 5, 7, 15, 16, 20,23. West Virginia, 4. Wyo- 
ming, 20. 


Idaho, 4, 23. 


SLEET. 


The following are the dates on which sleet fell in the respec- 
tive States: 


Average relative humidity and departures from the normal. 


< | | ges 
New England ............... | —4) Missouri Valley............ | 
Middle Atlantic............. | 7 — 6 Northern Slope ............. 70 +4 
South Atlantic ............+. | 69 —10 MiddleSlope ............... 62 0 
Florida Peninsula .......... 76 — 5 Southern Slope............. 68 +7 
— 9 Southern Plateau .......... 50 +4 
OS ere 71 — 2) Middle Plateau ... ........ 56 +2 
Ohio Valley and Tennessee. 71 —2 Northern Plateau.......... 70 —3 
Lower Lake ........csceseess 76 0 North Pacific Coast........ 86 —1 
Upper 79 Middle Pacific Coast....... | 81) t 8 
North Dakota ..........+.... | 82 +3 South Pacific Coast........ | 11 
Upper Mississipp!........... | 70 — 4 | | 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 353 thunderstorms were re- 
ceived during the current month as against 976 in 1900 
and 1,218 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country were most numerous were: 11th, 74; 
2d, 50; 22d, 45. 

Reports were most numerous from: Arkansas, 39; Missis- 
sippi, 25; Texas, 24. 

The number of thunderstorms thus far reported during 
1901 is somewhat less than were recorded during the corre- 
sponding period of 1900. During the months of June and 
July, however, the number of thunderstorms in 1901 exceeded 
by over 2,000 the number reported in 1900. With the excep- 
tion of these two month, the remainder of the current year 
has been less productive of thunderstorms than was 1900. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of full 
moon, viz: 21st to 29th. 

In Canada: Thunderstorms were reported as follows: St. 
Johns, 7, 15; New Westminster, 21. 

Auroras were reported as follows: Quebec,3; Battleford, 5, 
12. 
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SUNSHINE AND CLOUDINESS. | WIND. 
The distribution of sunshine is graphically shown on Chart ti givee in Toble whink 
VII, and the numerical velues of average daylight cloudiness, .),,, gives the altitude of Weather Bureau anemometers above 
both for individual stations and by geographical districts, d 
appear in Table I. | are the velocities of 50 mil d h 
The averages for the various districts, with departures from dari th 
the normal, are shown in the table below: | FS ng ? 
| Maximum wind velocities. 


Average cloudiness and departures from the normal. 
Block Island, R.I...... 10; mw. | El Paso, Tex..........- 12 51 | ne. 
. New England ............... | 6.6 | +1.0 | Missouri Valley. ... ...... 4.1 —0.8 13; 56\w. | Hutteras, N. C......... 6 51 n. 
Middle Atlantic............ | 5.5 +0.3 Northern Slope 4.6 0.0 24 ne. Mount 28 | s. 
South Atlantic......  ...... | 3.3) —1.2 || Middle Slope............... 4.0; +0.4 DOs 26 54 nw. Nantucket, Mass...... 24 68 | e. 
Florida Peninsula .......... | 3.4| —1.2) Southern Slope ....... .... 4.1 +0.9 Boston, Mass..........- 24 60 ne. New York,N.Y......-. 10 58 | nw. 
3.6 —0.9 Southern Plateau..... .... 3.0 +0.7 Cape Henry, Va........ 28 | 13 62 nw. 
4.4 —0.2 Middle Plateau ............ 4.6 +1.0 Chicago, Ill....... voce 14 50) OW. 
Ohio Valley and Tennessee. 4.7 —1.0 Northern Plateau........../ 6.6 +06 Cleveland, Ohio......... | 12 w. | 24 56 | ne. 
Lower Lake +0.2 North Pacific Coast........ | 8.1 +1.3 ou | 1 53) & 66 nw. 
7.6 +0.6 Middle Pacific Coast....... 6.0 133 14 6O lw. | | 26 72 | nw. 
North Dakota ............+. | 4.3, —1.0 South Pacific Coast........ 3.8 .9 Duluth, Minn........... 14, | DO. 27 538 | nw. 
Upper Mississippi... ........ 4.0 | —1.3 Eastport, Me............ | 25 50 | e. Point Reyes Light, Cal. 10 50) nw. 


DESCRIPTION OF TABLES AND CHARTS. 


By ALrrep J Henry, Professor of Meteorology. 


For description of tables and charts see page 426 of Review for September, 1901. 


Z : : 
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TaBLE 1.—Climawugical data for Weather Bureau Stations, November, 1901. 


ts,| Pressure, in inches. 
i 


Con = TO DY nr 


= 


TaBie I.— Climatological data for Weather Bureau — November, 1901—Continued. 


Elevation of Pressure, in inches. in degrees 


Nore.—The ice at Sle a departures are not used in ate he the district averages. 
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II. — record of of eotuntary and efter . 1901. 


Temperature. Precipita- Temperature. | Prestpita- | Temperature. Prect pita 
(Fahrenheit.) | tion. | | (Fabrenheit.) (Fahrenheit.) re. | Pr tion. 
| | 
! | 
o | Ine. | Ins Arizona—Cont’'d ° | Ins. | Ins. | California—Cont'd. | @ | Ine. 
16 | 45.2 | 1.68 72) 19 45.5) 0.00. 90) 95 | 89.7 0.85 
2.67 San Carlos 28 58.3) 0.20 Escondido. 85 82 57.0 0.48 
23 52.8°| 1.60 Sentinel *! 48 | 69.3) 0.00 | Fallbrook | 84 36 («456.8 0.75 
24 1.72 0.36 Folsom 76 41° 56.5 38.71 
| 1.46 94 29 | 60.2| 0.00— ‘ordyce 6. 67 15.5 
cents 2.42 rking.... Fort Ross 70| 42 56.2 9.89 
1.79 68| 44.8) 0.95 | 74 | $4 | 52.6 4.72 | 
21 50.2) 1.25 Superstition. | Gilroy (near) 91 35 58.0 1.86 
24 47.7 | 2.26 | Tombstone .............. 40 | 56.6) 0.77 | Grass Valley ... 5.69 
0.17 Tonto. 3254.8 0.42. Greenville 70 2244.8 4.26 
28 54.4) 2.15 Tuba 45.4; | Healdsburg 86 54.6. 7.78 
18 | 46.1) 1.88 Tucson 36 | 61.4 0.08 Hollister..... 8 384 56.0 1.18 
2.87 Vail*® 50 | 65.4 | 0.05 | Humboldt L 
2 49.4 3.65 Walmut Grove. 0.10 Iwild 0.69 
49.5) 1.11 Willcox *! 85 47-1) 0.20, Indio*!....... 
| 24 49.8) 2.90 0.48 Iowa Hill*'. | 41 58.2 4.72 
24 58.8) 0.50 Jackson .. ... 83 51.6 8.64 
81-9) 1.30 Amity 25 47.6| 494) | Jolon...... 1.69 
Florence 19 | 46.8 | 1.16 | Batesville 8 | 50.2) 2.18 | Kernville...... O95 
Fort Deposit 80 29 | 50.8 | 2.20 | Beebranch 82¢) 52.g¢ 3.00 | King City ........- 78 52.4 1.36 
Gadsden 82 | 19 | 47.1 | 2.08 | Blanchard..... sevens 73 | 28/51.5| 4.10 Kono Tayee ....... 68) 44 58.6 | 3.87 
Good water 78 2248.3 1.84 | Brinkley. 80 24 49.8) 1.58 | Laguna Valley | 0.54 
Greenville. 2.31 Camden d........ 88) 28/52.0| 8.11 Laporte*?.. 68) 41-9 9.10) 4.0 
Hamilton.......-. 212 Conway 79 | 25 | 52.0) 3.46 Las Fuentes Ranch «. 1.02 
Highland Home........- 82, 52.8) 1.53 Dallas 79| 6 52.2/ 251 | Legrand ...... eee 85 |.....- | 1.88 
Letohatchee ...... 2.56 | Dardanelle 6000 2.62 88 | 60.7 1.15 
Livingstona 81 1.47 S4 51.7! 3.29 Lemoorea*!.. coos} 75 | 46 63.6 1.99 
Lock No. 4. 3 19 46.7 1.10 Fayetteville.. ........ 78 19 49.9 3.34 Lick Observatory . | 38 50.4 92.89 
Madison. 80| 47.6 | 2.20 2.99 | Lime Point L. 3.78 
Maplegrove 18) 45.2) 1.77 | Hardy ...... ce coves 7 | 24) 47.8) 2.05 Los Gatos 7 42) 55.6 3.34 
arion ..... 81, 2 58.2) 2.75 co 2.63 85) 49) 66.8 0.00 
Newbern ..... 80, 49.8) 2.35 80 27 | 51.7 | 2.49 | Manzana......- 79 35 56.0 0.20 
Notasulga.. 1.64; i || Bot Sprimged..... 3.86 | Mare island L. cece 
Opelika. 76 | 97 49.2) 1.25 79| 22) 50.0| 2.30 Mills College ...... 8.00 
18 48.2) 1.44 77 | 47.1) 2.68 1.47 
Prattvilie BL) 49.0 )....... 80; 23 50.3/| 3.01 Milton (nesti. | 2.74 
78 24) 49.7) 2.13 79 2449.2) 2.95 esto * | 1,62 
Riverton 79; 18) 45.2) 1.70 83 | 25 | 52.2) 3.45 Mohave *! 0.07 
Scottsboro ......+ 00. 16 | 42.7 | 2.61 76 | 48.5) 2.32 Mokelumne Hill**..... | 3.76 
Selma...... ee 81 2% | 50.2; 2.17 80 2 50.6) 2.86 Monterio..... .. case 0.45 
Talladega ..... | 47.8 | 1.82 | Mossville...... .. 70; 49.1) 4.88 Monterey *® 1.58 
Tallassee........ 1.87 | Mount Nebo...... 72) 28 | 2.42 Mountainview ...... 1.07 
Thomasville 81 20 52.6) 0.94 | New Gascony ....... 24 (50.9 3.68 Mount St. Helena....... 10.39 
TUSCALOOSA « 47.4) 2.90 NOWPOE 2.79 Mutah........ coe 0.65 
Tuskegee ........... 84) 25 1.42 8B) 48.7 3.64 | Napa. ose 84 (58.2 3.88 
Union Springs.........-.| 78 28 49.6) 2.50 Newportc..... 88) 2 49.8) 2.89 | Ne@@dles | 80) 47 | 64.7 0.00 
Uniontown 81; 26/51.0) 5.14 Oregon......... 21 | 48.3) 3.35 Nevada City............. 69) 33° 49.1 5.45 
Valleyhead...... TTT 78 18 | 43.8) 2.40 7 20 48.1) 2.03 Newhall®®....... 85 88 55.7 0.70 
Wetumpka. ............| 88) 26 51.0) 1.44 Pinebluff 82 24 | 49.4| 3.29 North Bloomfield ....... 76 81 50.2 4.68 
Alaska. Pocahontas ...... 79| 47.8| 2.24 North Ontario........ | | 42/ 58.0) 0.75 
Juneau ......... 44) 20/842) 3-52) 8.5 Pomd .... 77) «(15 | 49.0) 3.65 | North San 72) 85 53.4) 6.82 | 
Sitka .......+. 88) 38.0) 6.16 Rison 20 52.2) 3.04 | 88 30.9 3.58 
Arizona. Rosadale 8&7 24 58.4/| 2.42 Orland*?! | 80 39 | 57.5 38.51 
Allaire Ranch .......... || Russellville ............. 87| 2 |50.8| 2.54 Palermo ..... 85 | 55.6 3.39 
Arizona CanalCo.Dam.; 8% 44 65.2/ 047 || Silversprings............ 78 19 | 50.0) 3.04 Paso Robles ....... «... 8 32 54.6 1.04 
45 | 71.7 | 0.00 Splelerville............. 79 27 | 51.6 | 3.52 | Peachland *®....... 77 39 56.8 6.64 
70 | 42 58.6) 0.25 Stut 79) 25/501) 2.98 Piedras Blancas L. |. ‘ 
72 37 | 54.0) 0.59 Texarkana 81 2 | 53.5) 2.79 Pigeon Point L. H....... 1.18 
38 | 56.4) 0.30 | Warren .. eee 81 20 | 51.2/ 3.21 Pilot 5.68) 1.5 
83 «87 | 59.7) 0.00 | Washington ............. 76 26 | 52.4) 2.69 | Pine 1.75 
Casagrande*!...........| 88 47 68.0| 0.00 80; 20) 50.6) 3.92 Point Ano Nuevo L. ii.. 2.09 
Champie Camp.......... 89, 388 | 62.0) 0.50 Winchester ............. 84 23 49.9) 2.91 Point Arena L. H...... 5.39 
Cochise 70 39 | 58.4 0.72 Winslow. 71 21 49.2) 4.08 Point Bonita L. H....... 5.94 
ngress............. 47 | 68.8 | 0.19 Witts Springs 76| 24 51.2) 3.40 Point Conception L. H.. 0.34 
Dragoon *! 40 52.0) 0.90 | Point Fermin L. H....... | 0.20 
Dudleyville . ........+.. 87 35 59.0) 0.09 .| 0.41 Point Hueneme L. H....|...... 0.50 
Duncean....... 79 2% 51.1) 0.50 Bear Valley...... 3.0 Point Lobos........ 3.78 
Fort Apache ......-... 76) 17 | 48.8) 0.65 Berkeley ..............| 74 | 46 | 56.8 | 3.16 Point Loma L.H......... 0.26 
Port Defiance.......... 89.4) 0.40 88 23 50.0) 0.61 | Point Montara L. H..... . 2.74 
Fort Grant ............+. 33° 68.4) 0.52 33.7) 1.39| 14.0. Point Pinos L. H.... 1.81 
Fort Huachuca......... 76 | 56.4) 1.10 Sownes..... 70 80 45.4) 7-54 2.0 Point Sur L. H..... ..... | 2.81 
Fort Mohave ....... 87 | 61.5) 0.00 BransComd ..... 11,91 Pomona (near)... 387 | 59.0 0.67 
Gilabend 47 6.2) 0.00 87 82 51.0) 0.00 uincy ........ 58 24 «44.0 
78 «483 55.8) 0.32 cece 79 87 | 56.0) 1.45 39 455.6 6.45 
Ingleside 86 62.0 | «0.00 Cape 4.60 Redlands ..............., 84) 4159-8 0.09 
4 | 55.1 0.70 TT 64 18 | 42.6) 0.74 Reedley ............ 81 37 59.0 1.08 | 
58.6 «00.00 Chico®!.......... 86 42 58.9) 3.47 Represa . 40 55.4 3.77 
53) (65.4 0.00 Claremont..... 80 88 | 57.4) 0.69 Riovista...... | 2.26 ] 
39 62.3 0.34 Corning * 78 40 | 57.2, 4.08 | Ri id 85 35 58.2) 0.12 ] 
50 | 66.3 0.00 Crescent City .......-... 6 | 85| 50.8| 8.10 Roe Island L. | 1.92 I 
36 | 55.6) 1.82 | Crescent City L. © 9. 28 | Rohnerville 4.25 I 
0. 66 Cuyamaca. 64 2345.6) 1.48 86 33 53.3 | 4.28 
82 56.8 0.21 Delano*!........ 80 43 | 60.7 | 0.26 Sacramento 70 38 55.8 296 
39 56.6) 0.28 Delta *! 82 42 | 11.27 Sali *1 72 45 60.8 1.27 
| 0.80 Dunnigan *'. 78 40 | 56.9) 4.54 45 | 69.5 0.00 
85 rother L. | San Jacinto..... | 
Pima ...... 646 Kdmanton*! 67 82 | 44.0| 8.85 Sap Jose ........ 84 39 «259.0 1.06 
Pinal Ranch 0.15 | Elcajon .. 92; 385 | 60.6) 0.28 | San Leand ro... 78| 40 56.0 | 2.69 
72! 1146.2!) 1.40 ale ....... 83! 35'55.5' 1.85 San Las 1.23 


| 
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Tasie II.— of cohuntary and other cooperating 


Temperature. Precipita- Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. _ t.) tion 
} 
| ~ 
Stations. Stations. | Be | Stations. | | Be 
E ; ; 
| 
California—Cont'd. | | © JIna.| Ine. | ° ° | Ins. | Ins Georgie—Cont'd. ° | Ins.| Ine, 
San Mateo *5............ 7 | 57.5 2.08 Sa — phe 2.5 || Albany .........00. 55.8 | 1.48 
San Migu 54.8 0.34 Seibert ...... 0.00 Allapaha 83 | 24 52.8) 0.62 
San Miguel Island . ... 58.0 1.85 Silt 67 | 40.7 0.58 T. | Allentown ...... 84) 22) 52.0) 1.08 
Santa Barbara.......... 59.2 1.16 Sugarloaf eevee. 68 15 | 38.5 | 0.12 1.0 | Alpharetta .. 78 18 | 45.6 1.31 2.0 
Santa Barbara L. H 0.78 Telluride 55 10) 84.3) 1.25) 5.8 | Americus . 78 25 | 49.8 1.10 
| Trinidad ..... 20 | 46.9 0.26 Athens 25 | 46.9°| 0.77 
Santa Cruz.......... | 8.28 0.10 Bainbridge 79 | 25/511) 0.55 
6000) anaes 3.04 | Twinlakes 0.14 | 28 |) Blakely........ 1.25 
Santa Maria.. 88) 0.56 Vilas ..... 0.00 Bowersville. 79 | 45.6 | 0.48) 2.0 
Santa Monica 0.70 Wagon Wheel T. rent......-. 80, 49.5) 0.46 
Santa Paula ........+.+. 88°) 42° 61.9° 0.54 alden...... 32.0 0.52 4.4 | Camak ...... 78 26 48.7 0.35 
Santa Rosa*!..........- 82; 42 60.4) 4.22 Wallet..... 0.00 Canton 1.40 
86 40 55.4 8.79 Westcliffe. es | GID) 0.68 1.0 
Sierra Madre............ 78| 44 60.0 0.86 Whitepine. 0.2% 2.7 | Clayton 73 18 | 43.1) 1.05) 2.0 
Sneddon 0.75 Wray 43.6 T. _ Columbus 74 | 2 | 48.0) 2.58 
Stockton 73! 36/542) 2.14 Connecticut. Dahlon 78 | 22) 46.4) 1.02) 20 
Summerdale ........... 71| 27 48.0 3.51 6.0 Bridgeport ...... 12 | 37.7. 1.97) 0.5 | Diamond. 73 17 | 43.1, 2.00 1.0 
Susanville 63, 44.8 «1.72 Canton. ......... ee 7 | 38.1) 227) T. 1.48 
78 60.6 Colchester. . 9 | 36.3 2.71) T. || Elberton 78 23 49.6 0.74) 38.0 
Tejon Ranch ........... 88, 41° 59.9) 0. 7 Falls Village 2.42 8.0 Experiment 24 48.7) 0.58 
3.42 Hartford ... 10 | 35.2) 2.45/ 0.5 || Fitzgerald. 87 | 52.8) 0.47 
Truckee *! 68 2 40.6 3.63 14.0 Hawleyville.. 10 | 35.0 1.88 2.2 Fleming. 1.81 
0.36 Lake Konomoce. 2.66 |...... Fort Gaines .............| 78 | 26 | 60.8 | 0.8% 
Tulare c 86) 32 58.6 0.86 Middletown 61 10 | 356) 2.64| 1.0) Gainesville...... 73 | 45.6) 0.15| 1.5 
73 524 5.87 New London ............ 58} 18 37.0| 2.88/ T. || Gillsville.......... 81] 47.8) 0.10) 1.0 
Upperlake......... .. 84 53.4 4.35 North Grosvenor Dale..| 65 4 33.6, 2.49) T. | Greenbush ............. 80 12*| 44.8) 1.10) T. 
Upper Matole®!.......... 76. 50.7 12.85 62 7 | 35.4) 1.55 |] 49.4 0.68 
Vacaville ............. 57.38) 38.72 Southington............. 60 11 | 35.2) 2.2% 0.8 || 81 23 | 50.6 | 1.28 
83 | 33) 56.2) 0.72 South Manchester ......|..... 2.64 2.0 Hawkinavilie . 77 | 1.14 
Volcano Springs *! ..... 92 47 64.8 0.00 StOrrs 59 8 | 33.9 3.04 0.5 Hephzibah .............. 0.90 
Westpoint 4.36 Voluntown. 64 2 | 33.9) 2.99 £.0 || 80 22) 52.2) 1.19 
West Saticoy............ 1.00 Wallingford............. 2.38 T. | Lost Mountain 25 | 47.4 | 1.78 
Wheatland .............. 70) 38 54.0) 3.19 Waterbury 59; 10/ 85.2) T. | Louisville..... 79 | 98) 49.7] 0.98 
Williams 80 | 44 60.4) 3,19 West Cornwall......... 59 5 | 82.2) 8.26) 6.0 Lumpkin........... 88 | 52.6) 0.95 
Wilmington *! .......... 79-40 56.4 0.25 West ees 2.24 2.0) Marshallville. .......... 80 | 27/518) 1.06 
Yerba Buena H. .... 2.90 Delaware. | Milledgeville............ 75 | 21) 48.3) 0.80 
62 45.0 1.81 76 19 | 41.7 | 2.44 O.5 |] «0000 84 21 | 50.2) 1.14 
Yuba City*®........ 40 | 58.0) 3.18 72 17 | 40.4 | 2.18 1.0 Mor 80 2349.2 1.04 
8.70 62) 19 | 38.9) 2.87) 2.0 |) Naylor 80 | 28 53.4 | 0.95 
C 70| 20/ 41-6) 1.81 1.2 Newnan...... TR] 24) 46.4) 1.21 
90660 | 0.14 1.0 of Columbia. 1.36 
Ashcroft 0.88 12.3 Distributing Reservoir*®| 65 22 | 40.7 | 2.18 |. .... || Point Peter.......... coool 18 | 45.0 0.87 1.5 
Blaine ..... 7 16 45.6 0.04 Receiving Reservoir*®..| 60 20 | 40.2 2.54)...... oulan ...... 82 2150.8 0.47 
| 7.8 T. T. West Washi Pe 70 19 | 89.2) 2.48 0.5 uitman ..........+. 80 23 62.2) 1.25 
Boxelder ........... | 0.18 0.8 SCY ......- 75 16 | 44.9 1.78 
Breckenridge ........... 53 — 38 24.6 0.90) 12.2) Archer....... 81 25 | 55.7 | 0.55 
CAMYON | | 18 45.6 0.00 885 26 53.6 0.50 | Statesboro . 2451.8) 1.10 
Castlerock 70 12 41.1 R2 33 | 57.7 | 0.66 | Talbotton .......... 80 24 50.8 | 0.82 
| 7) 19) 42.3) 0.35 Clermont........ --| 82| 89! 61.6) 0.50 84 27 | 54.4 0.84 
Cheyenne Welis | 16/48.5| 0.02) T De Funiak Springs....... 85 | 23/540. 0.78 Toe O68) 
Collbran | 65 13 38.8 0.35 81 27 | 58.3 |......+ Union n Point 79 23 48.6 0.49 
Colorado Springs ....... | 18/424) 0.01) T 88 38 | 62.2| 1.80 | V@lOM® 23 | 55.04) 1.22 
— 13° 40.2 «(0.15 T 82 86 | 61.5 0.89 Washington ............ 76 26 | 48.2 0.93 
67 17 41.8 Federal Point........... 79 31 | 57.0 | 2.09 22 58.7 | 0.92 
Fort Collins | 12 404 0.02 Fernandino ............- 79 36 | 57.6 0.88 Waycross........ 79 25 | 51.9) 0.60 
(0.00 Fort Meade ...........++ 90) 26 | 61.6) 0.60 Waynesboro ............ 80 25 | 50:0) 0.42 
Gilman ..... 0.98 17.0) Fort Pierce........... 84 85 | 62.8 | 0.66 | Westpoint.............. 7 21 | 47.9) 1.35 
Gleneyrie ....... 67-22 42.4 0.04 | 0.2 | Gainesville..............| 80) 57-3) 0.27 Ww bary 79 | 47.2) 0.20 
Glenwood ...... 0.58) T. | Huntington .... ........ 30 | 58.2°| 1.80 | ldano. 
Greeley....... 72 13° 41.1 0.05) T. | Hypoluxo 90 41 | 68.6) 0.79 | 65 17 | 42.4) 0.44 
Grover...... 82} 26 | 56.1| 1.26 | American Palls........ 64) 11/ 39.7 | 0.67 
Gunnison ..... | 65 0 31.3 0.15 2.2 | Jasper...... 79 27 | 54.8) 0.55 | Blackfoot 66 16 | 37.6 

BMPS 71 40.2) T. Kissimmee ..... 86) 61.9) 0.67 | Burnside ....... 16 | 33.8 | 0.25) 1.0 
Hoehne..... .... 73 464.0 O88) T Lake Butler............. 82 | 55.8") 0.60 Chesterfield... 58 5 | 30.8!) 0.44) T. 
17 44.8 0.00 Lake City 82 27 | 55.2 0.46 | DOWNEY 66 15 | 40.0 
Holyoke (near) ......... 88 10 | 43.4 0.00 MOAI coves 1.40 66 5 | 30.8) 1.79 8.5 

68 11 38.1) 0.00 Manatee...... ...... 81 | 62.7 | 0.389 Grangeville ............. 66 12 | 35.0) 0.14 
Lake Moraine......... 52 33.2, 0.55) 8.2] Marco...... ...... 85) 46/ 67.4) 0.89 Hailey ...... 60 | 2 | 88.7) 0.62 
17 | 46.3 0.00 Marianna ..............| 80 25 | 52.6 1.28 City oe 62 13 | 41.1) 1.08 
0.01 Merritt Island .......... 81 42 | 63.8 | 0.63 14 | 36.8 0.60 6.0 
Animas ......... 80) 12) 44.0) 0.10 Middleburg ..... 82) 23 53.2) 0.85 58 | 25 39.5| 4.77 
-| 64 8/338) 0.86) 8.5 || Myers 88] 88] 68.1] 0.58 Lost River ...... 55 11 | 38.2) 0.11 1.0 
Leadviiie 1.13 17.0) New 85 33 | 61.2 2.18 Moscow 56 26 41.1) 2.94 0.5 
15/482 > T. Nocatee 87 | 29 | 621) 0.19 Murray.... 48 | 36.2) 5.05/ 5.0 
Peak . 50 (34.6 0.18 3.0 | Ocala......... 27 | 58.4) 1.18 | Oakley ...... 66 19 | 42.2) 0.20 
Marshall 0.47 8.0 | Orange City: coe 28 59.0) 2.18 61 18 | 40.9 | 1.51 
65 9 37.0 0.28 Orlando 79 36 | 61.3 0.54 | coos] 18 | 46.1 0.70 
Mitchell . . 0.45) 11.0) Plant City...... | 89°) 60.4") 0.30 | Pollock...... 65) 22] 48.4 | 0.69 
0.07 Quincy ..... 84) 54.8) 0.58 | 49; 24) 36.6) 2.57 5.0 
Moraine .... 61, — 8 33.2 0.27) 4.1) St. Andrews.. 84) 54.5) 1.50 50 | 24/ 38.7) 3.67/ 5.0 

69 87.2 0.60 6.0 | St. Augustine .. 36 | 61.7 | 0 24 66 40.0) 0.15 
Parachute. 66) 11/ 41.2) 0.88) T. Stephensville*!.. 57.2°| 0.72 65 | 2% 40.8; 8.65) 2.5 
0.00 85 22 | 55.4! 1.08 61 15 | 40.5 0.77 
Rangely 68 T. Switzerland ............. 82/ 30/56.8| 0.73 60 8| 36.8 | 0.52) 4.7 

76 15 44.0 0.00 Tallahassee ............. 80 33 | 55.1) 1.09 64°) 40.59) 0.15 
Rogers Mesa ............ 70 18 41.0, 0.20 Tarpon Springs ......... 87 82 60.6 1.54 
1,60 | 24.0) Titusville ............... 88 | 61.2) 2.22 70 | 16/ 40.2) 1.72 
58 33.4 0.00 Waukeenah............. 81 27 | 54.2/ 1.00 69 12 | 87.4) 1.06) T. 

67 18 37.4 0.00 58.2) 1.31 74 39.5) 0.88) T. 
05046 60606400 68 8 40.2 0.00 | Wewahitchka... ...... 24 53.0) 0.74 70 13 | 35.0 0.66 
San Luis...... 65 8 | 0.04; | 67 11 | 34.4) 1.388) 0.4 
Santa Clara........... 65! 12 42.8! 0.12! 1.5! Adairsville. ... 7! 20'46.0/ 1.93' T. 71 8! 87.6' 0.82! T. 
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II. record of and other cooperating 
Temperature. Precipita- (Fabrenheit.) Preci pita: Temperature. | Precipita- 
(Fahrenheit.) tion. Temperature. (Fahrenheit. ) tion. 
= | 
| 
Stations. Bg | Be Stations. | Be Stations ey Bs 
| | | | 
Kansas—Cont’d. ° ° | ° Ins. Ine. | o | Ina, | Ins. Maryland—Cont'd. ° ° | Ina. | 
Columbus 7 19 | 47.3 | 2.27 St. John. 16) 40.4) 1.12] | Jewell. -| 66) 19] 41.8) 8.17] 0.5 
Coolidge.... 79 42.8 0.00 Scott ..... 7 18 | 40.1; 1.15) T. | Sohne Hopkins Hospital 65 20 | 39.8) 2.15 
16 44.3 0.23 Shelby City. 78 38.6; 1.68; T. Laurel ........ 72 14 | 39.0 38.98) T. 
80 17 | 43.3. (0.13 Shelbyville.. 17 | 89.8) 1.50| T. Longwoods 2.738; T. 
71 20 | 44.4 0.24 Warfield 18) 88.9! 1.89 | McDono 65 19 | 87.2; 2.48; T. 
Emporia. ve 24 | 46.2 |. Williamsburg ...... 19 | 42.4) 2.04 Mount St. Marys Coll... 65 20 | 89.1; 8.05) T. 
Englewood............- 7 20 46.2 0.17 Louistana, Newmarket... .........| 68 19 | 39.0 268) T. 
1.20 Abbeville ....... 80 82/58.6 2.50 | 73 17 | 42.6 1.86; T. 
Eureka Ranch........... sO 14 43.8 0.14 Alexandria ........... cool 2855.0) 2.11 | Princess 72 17 | 41.4 1.98 0.2 
19 | 47.4) 1.17 84 26 54.4 3.00 Queenstown 65 40.6 2.56) 0.5 
Farnsworth*!..... ...... 79 26 44.0 T. Baton Rouge..........-. 29 | 55.6 | 2.28 | | Rockhall 6 17 41.0; 3.30; 0.5 
Fort Leavenworth...... 22 44.8 0.90 7. Burnside ....... 2655.8 2.70 | | Shar » evece | 67 13 | 38.6 3.86 1.8 
78 19 | 46.8 1.29 Calhoun ....... 25 | 52.0 2.05 | | Smithsburga............. 65 14 | 88.3 3.23; 1.0 
Frankfort .......... 71 14 42.5 Cameron 80 34 | 60.8! 0.87 | Smithsburgd...... 17 | 88.2 4.39 0.5 
Garden City............. 78 17 | 45.2) 0.00. Cheneyville ..... 86 27 53.2. 1.92 | Solomons............ 231 44.0| 1.74] 0.2 
Gove*!..... 43.4) 838 26 54.4! 1.77 | | Sudlersville............., 67 | 20/406 211! 0.5 
7 | 20| 47.4 1.61 88 24) 54.6) 2.30 | Sunnyside......... .....) 69 4/ 30.5  5.20/ 25.5 
66 16 42.2 1.09 Covington a8 27 56.6 4.11 Takoma Park .......... 69 19 | 88.8 | 2.89 
sas 74 14 | 42.2) 0.07 Donaldsonville ......... 32 59.6 2.22 | | Taneytown. ........... | 64 18 | 37.0 2.14 
69 18 42.0 0.95 oes] 29 55.2) 2.68 Van 6 21 | 40.0 2.74 |...... 
4k 79 17. (43.1 982/542! 1.73 || Westernport ........... 65 16 | 35.6 1.76 1.0 
Hutchinson............. vi 19 | 46.4 0.27 Franklin ........... ma 82 | 57.2) 4.52) | Woodstock...... 18 | 40.0 2.83 
Independence........... 22 48.4 1.49 Grand Coteau........... 82) 30/565 1.91. Massachusetts. 
17 45.6) 0.09 48 2655.8 2.28 61 6 | 34.4 1.80 T. 
-| 19 44.4 0.00 HOUMA 88] 99 86.7) 5.61 Bedfo 65 8 | 34.1 2.58 | 1.0 
24 44.4) 1.31) T. | Jeanerette..... 91; 30/ 57.9) 2.75 Brochiit (summit) ....... | 67 6 | 34.0 3.18) 3.6 
16 | 42.7 | T. 57.5) 0.79 || Cambridge 65 9 | 2.80; T. 
19 | 44.9 1.05 Lafayette ...... 84 «56.3. 0.71 | Chestnuthill.............5 65 8 | 8.6) 2.88; 1.5 
19 | 44.5 Lake Providence ....... 86 98 56.2 2.57 | 7 | 82.9) 2.10; 1.7 
Macksville........ 71 45.0 0.35 Lawrence. ........- 83°) 59.0c) 2.77 || Pallriver 68 18 | 38.4 2.18| 2.5 
McPherson ............. 69, 2 45.2 0.04 Libertyhill .......... 84) 27|55.5| 2.60 Fitchburga*!...........| 62 7 32.8! 1.67) 3.5 
Madison 7 15 | 45.4 0.7 85 | 26/| 54.6/| 2.62 | Fitchburgd..... ........ 6 | 38.5/ 1.49; 2.8 
Manhattan ............. 75 | 15/| 44.7) 1.04 | 55.0 3.20 | Framingham ............) 64 35.5) 272) 1.5 
22 | 46.2 0.80 25 54.6 2.80 her! 8 | 82.6, 1.97) 2.5 
Minneapolis ............. 18 | 43.6 0.45 New | Ste! 57.00, 1.50 2.32) 4.8 
7 18 | 47.2| 1.15 84) 27 | 55.2) 1.41 | LAWRENCE 65 8 | 34.4) 2.60) 4.5 
Mounthope*! 69 25 46.3) 0.58 OXfOrd 84) 26) 54.4 1.67 2-68] 
Ness City 78 21 46.4 (0.39 Paincourtville .........., 81) 30/545 | 1.72 | Lowell 8 | 34.7 2.79 
Newton . 7 2145.4 0.70) T. Plain Dealing ........... | 24/ 58.8| 3.090 = 
Norwich oo] 22, 48.0 0.74 | Ludlow Center.........., 58 0 | 29.6 1.57 1.0 
Oberlin ........ 0.25 Rayne ......... 85 27 | 56.4) 0.68 | Middleboro.............. 66 6 | 34.6 2.23 | 1.8 
Olathe. 7 16 44.8 0.97 RESETVE 86) 30) 56.4) 3.29 61 2.36) 2.6 
Osage City ..... 16 | 43.6 1.16 82) 25 54.5! 1.60 New Bedforda........... 10 | 88.2) 1.69| 1.2 
0.45 78 35/56.2) 2.47 | 000000 63 5 | 31.4) 2.80) 17.5 
78 18 49.0 1.58 Schriever. ...... 87! 56.2) 2.98 | Plymouth®!.. ..........| 66 10 | 88.4 2.59 | 2.0 
7 | 15 | 44.4) 1.19 Sugar Ex.Station....... 82| 34 | 56.4} 2.62 B47) 
Phillipsburg 76 20 | 42.6 0.36 Sugartown ..... | g0| 88| 57.4| 0.47 | Provincetown...... ..... 68 18 | 39.2) 241) T. 
72 16 46.9 0.34 Venice....... 83 83 59.5 1.97 | Salem.......... 2.90; 1.8 
69 18 | 45.0 0.35 White Sulphur ‘Springs. 87 | 26 56.6| 2.73 | Springfield Armory .... 60 34.8) 1.87; T 
83 20 47.6 1.33 Bar Harbor... .. 60 8 | 33.9) 3.50 6.5  Webster.... | 1.5 
69 16 42.8 0.62 59 | 2/ 30.1 3.11) 15.0 Westboro. -| 10 | 35.7 | 3.16; 2.5 
Toronto .. 20 | 43.2 1.20 iene 65 | 30.8 3.70) 87.0 Weston.... | 64 9|34.8' 2.76; 2.0 
Ulysses... .. 80°; 16°) 44.2: 69 0 32.0 2.31) 9.6 Williamstown 9 | 81.4) 2.43) 10.1 
Valley Falls...... a 7 | 43.8 0.75 1.0 Carmel... 65 —3/20.8 2.40 24.0 Winchendon.. 2.27; 6.2 
20 | 45.7 Cornish... 60 30.3 2.00 6.0 Worcester..... @& 8 | 34.8) 2.15| 2.0 
Wakeeney (near) ....... Fairfield....... 60 | 29.4) 2.19 | 9.05 Michigan. 
Wallace. ..... Farmin 58 | — 4/ 28.6) 2.10; 19.0 | 68 13 | 35.7 | 1.89 | 
Wamego*!..... 1.11 0.2 Flagstaff.. 72 —9/25.8 2.90] 22.0 89 9 | 82.8) 1.21 | 1, 
1.48 Gardiner . 62) 2.41! 10.0 244) 85.64 1.85) 1.0 
Yates Center a 8) 1.0 Kineo .... 52 | 5 | 27.2) 2.70) 27.0) 60 10 | 34.6) 0.95| T. 
Kentucky. Lewiston ......... 68 8 | 31.38 2.20) 11.2 60 12 | 8.0; 1.28; 1.0 
ve 16 39.1 1.46 North | 68] 8/31.8 2.14 7.0 || 60 8 83.5 0.78) 0.5 
vi 17 | 42.6) 1.55 58 | — 8 | 28.6) 2.54 19.8 | 69 11 | 35.4 1.10) 1.5 
Berea..... 7 1741.6 1.78 Rumford 2/ 23.2 1.76) 9.0) Ball Mountain.........., 60 12 | 34.6 0.74 0.5 
23 | 2.41 Winslow. ...... 30.5 1.38 8.5 Battlecreek ............., 62 15 | 36.1 | 1.09 0.3 
Burnside .......... 17 | 40.2 1.49 Maryland. | Bay 60 9 | 82.9) 0.85) T. 
Carroliton....... 18 42.3 0.86 y Annapolis 66 28/428) 2.41) T. | Benzonia................| 60 21 | 84.2 2.48 7.9 
Catlettsburg ............ 72 20 40.4 2.09 « 72| 38.6) 2.62; 98.0) Berlin....... 18 | 34.4 1.81 0.7 
Contertown 7 14 | 42.8 1.33 Boonsboro @ . 65 12) 38.6 38.17 0.5 Berrien Springs ......... 65 22 38.4 1.80; 2.5 
Earlington ...... | 15| 44.6) 1.90 Cambridge . 65 | 27 | 44.2) 0.2 || Big Rapids ..............| 58 15 | 82.0) 1.04) T. 
80 14 | 42.2 1.32 Charlotte Hail 19| 39.7) 1.58! T. Birmingham ............. 57 12 35.8 0.43) T. 
7 15 39.1 1.30 CRABS. 65 9 | 8.2) 3.63; 0.1 | eee 57 9/29.8 1.41) 4.4 
1.46 T Cheltenham ............. 72 17 | 40.5 2.68 0.5 || Calaamet 85 12 28.8 1.88) 15.0 
Fords Ferry....... ..... 76 11 | 42.6 2.36 Chestertown ...... 638 21 89.6) 2.60) 1.0. Carsonville....... 17 | 33.2. 0.43) 0.5 
0.35 Chewsville 2.36 1.0) Cassopolis 65 22 | 88.2, 1.98) 2.8 
Georgetown ........... 76) 20 40.8) ...... Clearspring ............. 65 | 18| 382) 2.59) 1.5 Charlevoix..............) 61) 11/ 87.8 0.4 
Greensburg.............-| 15 40.3) 1.08 Coleman 1.72] 1.0 | Chatham 56) 20.1 4.53/ 45.0 
Henderson ...... 73 21 | 43.2) 1.68 Collegepark .........- ast @& 14 38.3 2.78 Cheboygan 59 13 | 33.6 0.65 3.5 
Hopkinsville ............ 75 14 44.0 1.68 Colora...... 8.68 | 2.0 || 66 12 | 36.0 1.42 
| vue ‘ 71 14 | 39.8 1.27 Coldwater.....-.... 62) 15) 36.0 1.82) T. 
Leitohfield ..............| % 14 41.0 Darlington ...... 18 | 39.8 3.29 1.2 || Deerpark 55 9 | 82.2, 3.57) 19.5 
78 12 39.6 1.64 Deerpark 9| 31.8 3.75 381.0 | Detour ...... coves 49 10 | 32.8 1.84 6.0 
Manchester ......... ...| 12 | 40.9 2.40 65 41.9) 2.42 0.1 || 12/| 34.8 1.50) T. 
Marrowbone.. 78; 18/ 41.0) 1.8! T @& 20 39.4 3.26 Eagle Harbor 56 18 | 82.5 0.97 | 1.0 
78 17 | 39.6 =1.71 Frederick 65 20/ 41.4 2.71 7. East TAWAS ... 66 8 | 36.8 |...... 
Mount Sterling. . 7 18 | 38.3 2.12 64 14 | 832.8 | 2.56 14.0 || Bloise 66 10 | 3.6 0.17) 
Owensboro..........-... 7/446 «1.44 65 | 17| 87.8) 2.18 | 
cle BD 1.74 Greenspring Furnace... 65 16 | 38.1 3.13 1.3 Fairview 59 7 | 1.00; T. 
Paducaha........ 2.06 Guard ....... 64} 11/ 84.6) 38.12 8.8 || 64 22 87.4 3.0 
Paducahd....... 77 | 2.06 Hancock 69 | 88.2 2.69; T. Fitchburg ...............| 58 10 | 34.2 1.08 2.0 
Pikeville 181 41.7! 9.87! 1.01] Harney 9200 | Flint..... @O! tol 1.161 05 
nd 
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Temperature. Prootpita- Temperature. | Prectpita- Temperature. Preci pita- 
(Fahrenheit.) (Fahrenhett.) tion. (Fahrenheit. tion. 
| } 
EERE 
| | | | 
Michigan—Cont’d. }o lo] o| Ins. | Ins. Minnesota—Cont’d | ° | ° © | Ins. | Ine. || ba | Ine. | Ine. 
Frankfort .........- 0.50 3.9 h 4.0 | 0.438 Eightmile*®... ........ 24 42.9 0.62 
Gaylord | & 2 3.0 225 10.0 58 — 27.8| 0.68 1.1) 75 14 44.2 «1.38 
Gladwin 59 6 33.5 0.65 65 10 31.5 | 0.94 1.5 | Fairport.. | 0.50 0.8 
quand Rapids 64) 92/872) 164) 0.5 6 | 31.4/ 0.89 T. | Fayette... 74) 18 0.98) T. 
64 12, 3.8 1.45 0.2 59 9 26) 0.86 3.2) Fulton..... 8 13° 43.0) 1.50 
Grayling | | —1/381.0 1.07 *6.2 64 4 28.9) 0.40 1.5) Gal 
H@NOVET 61 12 1.78 1.0 54* 8 2.4) 1.20 2.0 Gallatin*' 70 20 «42.4 0.97 1.2 
Harbor Beach.......- 17 35.3 «0.89 3.0 68 7 | 2.9) 0.62 2.0 @YOSO ..... 76 18 46.6 | 1.61 | 
Harrison ® « 58 9 30.4 0.69 1.0 4 26.4) 0.70 4.0 Glasgow . 75 17 | 42.6, 0.67; T 
Harrisville | ST 11/328 06.88 #20 Mount Iron....... 48 1/ 22.6) 1.50; 4.5 0.96 0.2 
51 16 32.2 «1.35 4.5 New London... ........ 58 8 28.0) 0.85 0.2 Halfway . 17 46.9 1.92 
Hastings 62 14 35.0 1.7 New Richland*®?. 64 6] | | Harrisonville 7 17 41.8 06.76 
G1 16 35.4 «0.29 New Ulm..... | 62 2) 30.1 | 0.85 GB || | 0.79 1.5 
Highland Station ....... le 1.51 Park Rapids............ 5&4 8 2.8) 0.70 | 1.39 
Hillsdale 59 13 34.8 2.00 0.5 Pine River......... 60 5 28.2) 1.59 7-0  Houston....... 7 46.5) 1.91 
—4/ 24.0) 1.37 9.0 | Pipestone .... 71 10 30.4 0.57 1.2 Irena......... 1.54 3.5 
61 13 3.6 0.90 T. Pleasant Mounds | 66 8 32.6) 1.20 1.5 || 7 11 | 43.6 | 2.32; T. 
“Mountain | 29.2 1.16 4.5 Pokegama Falls........ 50'—8 22.9) 1.44 4.5 || 78 12 | 44.4) 1.58 
Tromwood 2.0 1.18 3.8 Redwinga...... 0.62 2.0 Jefferson 7 13 | 42.6 1.21 A 
Ishpeming ........- 58) 28.1 2.20) 14.0 Redwing d.. 62 12 32.2) 0.50! 2.0) Kidder.......... 72) 15 41.4) 0.91 1.3 
58 30.2) 1.86 10.5 || Reeds..... 0.47 1.0 Koshkonong « 20 | 48.1 | 2.22 
Jackson ..... 60 14 36.0 1.01 Rolling Green ........... | 62 31.3/; 0.72 20) Lamar.. 7 20 47.4 1.65 
Jeddo ..... 61 4.8 1.16 0.2 St. Charles ....... 61) 10 0.60 3.0) 0.97 
Kalamazoo ......- 14 | 37.4 0.31 St. Cloud | 86 0.50; T. || 78 19 45.2 1.90 
Lake Clty 58 12 29.4 0.2 2.0 || St. 33.4 1.70 0.8 | Lexington............... 77 15 45.4 0.37 | 
Lansing... 59 12 1,32 1.0 Sandy Lake Dam .... 51 0 1.28 7 18 42.8 0.58 
eee 60 | 34.9 Shakopee............ 59 8 31.2) 1.40 1.0 MeCune * 81 42.1) 1.45) 1.0 
60 10 | 28.8 4.72) 19.0) Tower............. 499 —8 0.90 5.0 7 15 41.4 1.00 1.0 
cove 57 10 33.0 0.10 ro Two Harbors....... 6 26.3) 2.06 2.2 Marblebiii 75 10 | 43.9 1.52 
Ludington. 63; 37.6| 0.79; 3.8 || Wabasha 12 28.8; 0.90 2.0 Marshall........ 7 17 | 43.4 0.71 ri 
Mackinac Island.......-| 58° 31.9% 1.90) 5.0) Warroad .......... ..... —10 | 22.4; 0.50, 5.0 Maryville............... 69 7 | 37.9) 1.80 20 
Mackinaw... 68 11) 34.2) 1.47 G.0 || 57 8 23.6) 0.65 1.0 Mexico........ 76 13 48.0) 092 0.1 
Mancelona 59 31.8 228) 13.0 Willow River...... BH) 4) 27.9) 0.95 4.5 || 72 18 | 42.6 0.37) 
Manistee 70 22 36.6 1.738) 3.7 | 64 9 30.0) 1.0 1.0 | Mineralspring........... 76 2148.1) 4.34 
Manistique .......-- 52) 15 | 33.2 2.56) 2.5 Worthington............. 65 10 82.5) 0.52 0.5) Monroe City.............. 75) 13 40.4) 0.88 0.5 
57 | 1.72) 1.0 Zumbrota?.............. | @ 7 Montreal 78 | 15 | 43.8) 1.80 | 
Midland ..... of 10 | 35.0 860.34 1.0 Mountaingrove .... .... 20 | 46.2) 1.81 | 
56 2/30.7 0.92) 3.2 Aberdeen... ............. 47.6/| 2.30 Mount Vernon .......... 7 20 48.8 2.07 | 
Mount Pleasant ..... 50 14 | 32.6 |...... Agricultural College.. 80) 2 51.8) 4.00 | Neosho ...... 17 | 48.5 | 2.81 | 
Muskegon 61 96.8) 1.41 | || | 7) 49.3) 38.31 | 0.97) 
Newberry 18/ 33.0) 0.58) 5.6 Batesville 79 46.7 | (2.58 | New Haven.......... | 44.6 1.35 
North Marshail 60 12 0.47, 1.7 Bay St. Louis........... 55.3) 2.79 | 2.16 
Old Mission......... 60, 34.4) 1.62 7.0 81) 88 | 57.0) 2.46 | New Palestine .......... 75 18 | 44.7 1.27 | 
58 15 | 35.0) 1.37 3.6 Booneville .............. | 22 45.6/ 1.61 19 | 44.3 1.26 
| 12 | 85.0 |....... Brookhaven ..... .....- 58.4/ 1.35 | Olden 19 | 48.4 1.94) 
ODAWAY 57) 10 33.1) 1.11 B.0 || CamtOm 24° «451.0 3.08 73 19 | 42.5 | 2.00; 2.6 
Ontonagon 30.0; 2.14; 2.0 || Cleveland ...............| &3 21 51.0) 3.65 Palmyra 72 18 39.0) 1.05 1.5 
Ovid ..... 11 | 35.4 1.384) 1.0  Columbusd..... ......... 78 2482) 2.083 | 72 18 | 44.2 1.91 
OWOBBO GO) 10) 35.6) 1.10) 0.5 Crystalsprings . 2 1.87 ) 1.49) 
Petoskey O15 | 33.5) 9.5 82 27 | 1.89 | Poplarbluff.............. 76 16 47.6 2.00. 
Pontiac 0.88) 0.5 || Payette ................. 27 | 53.9) 3.30 76 42.3 2.61 
Port Austin ............ 55 34.8 0.68 Fayette (near)*!........ 30 54.5) 2.38 | Princeton ..... 69 14 40.2 | 0.88) 5.0 
Reed City ....... 16 | 32.8 0.5  Greenvillea............. 30 51.8) 3.69 Richmond 74 19 43.6 0.41 | 
61 10 | 35.8 1.26| 1.2) Hattiesburg... ..........| 82| 52.4] 1.69 Rolla ..... 1.66 
St. Ignace ... 2.49, 6.5 Hernando.............. | %7| 1.90) | St. Charles .............. 78 17 44.0) 1.15 
St. Johns... 60, 1735.5) 1.11) 0.5) Holly Springs 76 | 47.9) 2.43 1.15) 
St. Joseph 6 37.7) 1.16) 0.6 Indianola.... ......... | 49.6) 3.52 Sarcoxie ®® .............. 16 42.0) 1.71) 
Sidnaw ...... -_ | | 1.24) 12.4 | Jackson...... 8 | 2 53.8] 2.20 | Sedalia...... 44.4) 1.16 | 
Somerset ........ | 59) 0.30) T. | Lake.......... 79 | 24 48-2) 3.07) |) 7 19 46.0; 1.91) 
uth Haven .... 64 «+15 | 87.8) 1.16 | 6.5 Louisville . 80 50.3) 2.47) | 7% | 16) 45.6) 1.73) 
tanton 68 10 | 38.6) 1.36 )|...... Magnolia... .. ...... 84) 58.5) 2.43) | Steffenville ..... ....... | 73) 40.4) 1.18) 0.1 
Thomaston 60|—2/%.4 0.60) 5.0 Natchez....... 8 80 57.3) 2.40) | Sublett’..... | 90) 0.90) 1.0 
Thornville..... 34.7) 1.47 4.5 Nittayuma..............| 80 30 58.3) 4.22. Trentom ...... | 17 40.9, 1.01) 3.0 
20/ 35.6) 2.04| 11.9 || Okolona..... ........-.. 80) 47.9) 1.15) Unionvilie 70, 15 40.3) 0.88 1.0 
Vassar.. 61; 1.15; T. || Palo Alto .. 83 2 53.4) 2.53. -| 94) 15| 4.4) 1.78] 
asepi ........ 61 | 22 36.6 1.80 1.5 | Pearlington ............., 81 | 27 | 58.8/ 1.92 | | Warrensburg............ | 16 44.0 0.88 | 
Waverly 1.26 1.0 | 81, 48.8) 2.54 | Warrenton ...... 76 19 | 42.1) 1.59 
West Branch 58 0.38 T. Pontotoc 73) 2% 49.0) 1.58. 2.30 | 
Whiteciloud . 60 15 | 33.3 0.80 Poplarville........ 87 | 35 57.8) 2.60) Windsor.... ... 1146.46) 
Whitefish Point 49| 12/826) 1.66| 9.0 Port Gibson............ 8 | Zeitonia..--...- 45.3) 208 
psilanti ...... 61 9| 34.7 1.76 1.2 Ripley..... | 19 | 46.4 2.14 Montana. 
| Anaconda | 12) 87.8] 0.95) 2.5 
5S) 43) Stonington *! | 82) 54.0) 1.838, Augusta..... 38.2) 0.09, 6.5 
Albert Lea 8/302 0.60) 20 Suffolk ... 8) 26 54.2) 3.08 17 | 87.4 
Alexandria 55 6/29.6 0.08 0.8 Swartwout | & 2% 56.1/ 2.04 12 35.4) 0.18) T. 
55 2.0 0.58 2.2 Thornton.. | 26 (458.6) 3.00 | 14) 38.1 | 0.73 «604.0 
62 0.15| 1.5  Tupelo...... 2.01 20 37.2 T. | 
Bomid fi 57 0.59 ?. Watervalley 88 | 51.4) 2.74 | 18 | 87.6) 0.88) 
Bird Island.............. 72 20.2; 0.59; 0.4 84 28 | 54.4) 2.21 31.6, 0.07 0.5 
Fratete.. 60 3 30.0 0.45 1.0 Woodville. -| 61 30 | 55.2) 3.26 | 20 36.0) 2.14 0.5 
Brainerd . .... 8 | Yazoo City ..... oe) 88) 24) 49.7) 2.20 16 | 40.0; 0.10) T. 
6/30.9 0.75) 5.5 0.19, 1.0 
Collegeville ............. 5 | 12/80.1 0.67. 23 Appleton City........... 7 | 45.0] 1.05 0.25 | 
Crookston... 5/96) T. | T. valon ...... 73| 15 | 43.2) T | Dillon...... 14 | 87.0) 0.46) 2.1 
Deephaven ......... 0.73 1.5  Birchtree 76 «18 | 46.2) 1.60 | 15 | 34.6 _ 
61 9 31.4 0.62 0.4 Brunswick 73 | 40.8 | 0.39 Glendive ... 7 | 34.0 0.40, 4.0 
60 9 31.8 0.61 3.0 Conception 68 16> 40.0", 1.18 0-5 Glenwood.. 10 | 37.4 0.05) 
Pails 4/27.6 0.30) 28 70°) 15>, 39.8") 0.45 1.0 Greatfalls.. 16 43.2 | 0. 02 0.1 
GIONCOE.... 60 2/20.0| 0.65) T. Dean ... 77 16 | 48.6 | 3.78 | | Lewistown 12 38.6 0.05 0.5 
Grand Meadow.......... 60 30.2 0.74 46.0 Desoto 78 15 | 44.6 | | Livingston . 23 44.4) 0.23) 0.3 
Hallook bee — O11) 0.5) Downing 0.92 TT. | Manhattan 10 36.8| 0.03| T. 
Lake Winnibigoshish...' 52 0.43) 1.3 Edwards 7%!) 15/48.0' 1.21' T. Marysville.... 22' 35.6' 0.50' 1.5 
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Tasie I1.—Climatological record of coluntary and other cooperating observers—Continued. 


Temperature. 
(Fahrenheit.) 


Stations. 


St. Peter 
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Arli 
rlingto 
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Ashland 


Blair 

Bluehill 
Bradshaw .... 
Brokenbow . 


Callaway.....-- 
Camp Clarke......- 
Central 


Dannebrog 


Grand Island? ..... | 
Grand Islandc ... ...--- 


Hastings*!......... 
Hayes Center... 
Hay Springs. 


Montana—Cont’d. | 


snow. 


Rain and melted 


Mean. 
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ERSESESEREESS 
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| -| 
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233s 
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80 

58 

63 
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‘Temperature. 
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snow. 


Rain and melted 
Total depth of 


} 
| 
| 


Mason 


Mon 
Nebraska Cityd*" .. 68 


~ 


Palmer .....-- 
Palmyra *! | 


Ravenna 66 
Ravenna 
Redcloud . 


Strang. 
Stratton 


| Battle Mountain*!...... 
| 


59 
61 
73 
58 
Beowawe | 67 
Candelaria ... | 

68 

76 


Cranes Ranch | 


| EIKO #2 panes 64 
| Elko (near) . a 

| 62 
| Fenelon 60 
Goleonda*?.....-. | 68 
| Halleck*!. 65 
Hamilton unt 
Hawthorne.....-- 
Hot Springs *®....- | 

| Humboldt.*! 67 
| Lee 


| Lewers Ranch.. 


Lovelocks @ *! | 


1 
41.0 
43.0 
39.4 
36.3 | 
39.2 
36.4 


cersses 


— 


ASASSESSES 
wwe 


Palmetto «+ 


| Silver 


3A 


Stations. 


New Hampshire. 


|) 
Berlin Mills ... 


Bethlehem. 


| Brookline*!.. ... 


| Hanover 


BONE | 


New Jersey. 
| Asbury Park ...... 


| 
Belvidere 


Bergen Point....- 
Beverly 


| Bridgeton 


Cape May C. i. 


Charlotteburg........- 


Chester .......- 


Elizabeth 


| Friesburg ....- 


Hightstown 


| Imlaystowmn .... 


Indien 
Lakewood 
Lambertville. ..... 
Layton 


| Moorestown .....- 


Mount Pleasant. 
Newark ......-.. 
New Brunswick. 
New Egypt ....-- 


Paterson 
Perth Amboy... 
Plainfield 


|) Ramcocas... 


| Vineland ...... 


Woodbine .......---. 
Woodstown. ....-- coves 
New Mexico. 
Alamageréo. 


Alma 


G 

Galisteo 
Gallinas Spring......--- 
Horse 
Las 


| Las Vegas Hotsprings .. 
Lordsburg....- 


Mesilla Park .......- 
Roswell 


snow. 


Total depth of 


~ 
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~ 
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a+ 


wou’ ao = 


Senos 


| 
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ao 


rere 


Sz: £8858 
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| ‘Temperature. | _recipita- 
Precipita- (Fabrenhelt.) | tion. 
| Precipita- ton. 
— 
| | 38 
| rr 
° | | 66 | 
Plains I T Durban 60 
Poplar....-+++ tenses | 2 1 Franklin Falls ...... 
ringbrook ........-.-. North Loup 68) 15 OM Nashua | 66 
Agee | | 13 38.6 16 | 38.3 2.0 18 
ia | ii. 62 18 
68 20 43.0 13 89.6 0.1 16 
Arapahoe 16 | 37.9 Rul 16 
Salem*!.... | 11 38.5 1.0 | 59 13 
70 20 | 41.6 anOVer 06996900 61 19 
74 12 89.9 Tarlingtoo 67 10 35.9 0.7 62 | 16 
Culbertson 40,3) Ww an.. 74 | 40. | Oceanic 18 
"63 | 16 | 37.8 62 16 
71 16 | 39.8 5 24 | SUSSOK... | 
Fort Robinson .... 0 18 | Three Bridges......... 
Fremont .... 23 Toms River 20 
Fuilerton......-- 28 T. | Trenton 
65 | 17 | 38 Tuckerton.... ...-....-- 16 
17 
Guido Rock 15 | | Bellranch |" “ia | 
10 | 34.9 | 0.5 26 Bluewater. 
| 89.4 24 | Cambray ‘56. 
leeses 0.2 Deming ....- 59 28 5.0 
"68 16 39.0 Bast Lasvogas .........-| 
Hickman 19 | Fort Bayard........-....| 67 | Si | | 
j ‘ 17 | 41.5 } Fort Stanton........++-- 18 | 
Holdrege 65 | 14 | 36.3 12 | 4 | Fort Union | 42 
Hooper | 12 41.5 15 | ‘ | Fort Wingate........-.-. 
«++ 7 Breed 15 | 4 21 | 
12 | 40.6 66 18 
70 12!) 68 | 20 
| 68) 11 | 39. 
72 | 47 1 
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Tasie II.— —Climatological record of coluntary and other cooperating 
Temperature. Precipita- Temperature Precipita- Temperature. | Preci 
pita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit.) tion. 
3 | | | 3 | | 3 
Stations. Stations. ‘ | | 2. | Stations. | 
New ° ° Ins. Ins. New York—Cont'd. ° | ° Ins. Ins North Dakota—Cont'd © | © | Ins. | Ine 
San Marcial. 23 80.6 0.01 Saratoga 8S 64 432.6 1.56 2.2 || Forman ..........+ 2.8) 0.87 3.7 
| 48.0) 1.92 Schenectady..........--. 60| 9/38.6 1.19) 3.8 Fort Yates.............. 65 30.8 0.32) 38.2 
Springer | | 41.4 0.85 Setauket . 60 | 16 | 39.8 1.94 0.3 65 27.4) O21! 2.1 
Strauss ......... 1.10. Shortsville . 11/83.7/ 1.87 8.0 | Gallatin ........... —4/ 23.2) 0.01] 0.1 
Winsor Ranch.......... 64 13 | 36.6) 0.85 6.0 Skaneateles............. Glenullin 65 2/ 32.4) 035! 3.5 
Woodbury..... 67 % 45.2) 0.67) T. Southampton . OF 16 89.4) T. 50 T. | T 
ped York South Canisteo.......... 58 11 32.4 2.64 4.5 || Hamilton.......... .....| 530|—2/ 92.8) 0.10 1.0 
Addison veces) 64) 11) 33.8) 2.00, 0.5 South Berlin 2.30, 14.0 Hannaford ...... | 35 T. | 
Adirondack Lodge.....| 4.18 86.6 Southeast Reservoir.......... 2.06 25.1) 0.00 
| 2.86 ..... | South Kortright........ 90.0) 2.87) 17.7 || Larimore 55 0 23.4 0.00! 
12 35.2) 2.46 6.8 South Schroon...... coos] 0 8.6 1.37 6.2 || MoKinney .............. — 24.6") 0.15 1.5 
Alfred 70 9 31.9 2.38 3.5 StraitsCorners........ 62 5 30.9 4.12 13.2 5S 3 26:7 0.00 
62 4 31.4) 2.88 8.0 Ticonderoga 63 84.0 1.2 4.0 | Medora.............. 7 32.4) 0.30 3.0 
sevceses 67 16 36.6 2.51 4.3 Volusia 62 14 | 38.8 | 5.50| 17.0 || Melville ..... 88 28.2 
Atlanta. 60 1 30.7) 2.99 10.0 Wappin 62 10 | 35.8 2.37 2.2 | Minto...... 0 24.0 0.10 1.0 
66 | 87.8 |. Warwick ............ 2.08 2.0 Napoleon ....... 62 4/ 27-5 | 0.82) 38.0 
Auburn 65 12 | 34.2) 4.02 13.5 | Watertown ....... | 66 0 82.4 4.90 19.3 New England............ 67 31.6 0.20 2.0 
Avon .. 61 11 | 33.8 Waverly. 65 13 | 33.4 3.47 5.2 | Oakdale....... ......... —1/ 82.4) 0.63 6.0 
Axton. 55 | 96.6 /...... Wedew 9 31.3 2.90 7-5 || —4/ 21.9) 0.08 0.7 
Baldwinsville 61 | 11 | 84.2/ 15.5 Wells........ 08 1.54) 4.5 || Portal 504) — 2/ 27.8 0.10; 1.0 
forda..... 60 9 | 36.0) 1.56 1.0) West 62, 6 30.9 277 9.8 Power...... te 58 27.1) 0.20; 2.0 
Blue Mountain Lake. 2.9% West Chazy....... — | || 63 3.27.6 0.10 1.0 
Bolivar ....... @& 7 | 30.6) 3.41 8.0 68) 18 37.2) 4.40 | 6 O50 5.0 
Bouckville...... 63 4/ 31.4) 3.74 29.0 | Westfield 6..... 1625.6 4.07 ...... 56|—4/ 23.8 T. 
Boyds Corners ... | | | 19/38.9 2.88 ...... Woodbridge. ........... 51 —5/ 23.9 1.0 
Brockport...... @& 15 | 34.6) 3.85 9.0 Windham ..... | 38.0 2.93 15.0 Ohio. 
Caldwell 61 4 | 82.8 1.60 8.0 Wolcott .........-.. | 18.0 || ARFOM 19 36.3 1.83 5.6 
Canaan Four Corners... 58° 30.2") 2.10) 14.5 North Carolina. Annapolis....... cess 65; 15/ 84.8) 0.91 |...... 
Canton ...... 60 0 | 31.2 3.20; 9.5 coos! 15 | 42.3 1.22 2.47 4.9 
Carmel ........ GB) 10) 85.1) 2.08) Asheville | 0.93) T. Bangorville............. 6 10/370) 1.30) 1.5 
Carvers Palls.. @& 2/ 31.0) 1.68) T. Bryson City .... 1.19 Bellefontaine ......... 18 | 87.4 1.65 2.0 
Catskill 68) 12) 36.1) 0.99 1.0 79; 20/ 43.6) 1.94 Bement...... 2.89) 4.0 
68 11 | 34.6) 2.06) 27 Cherryville.......... 2 44.8 1.10 72 20 41.5 1.06 
Cherry Creek 5.56 27.0 Edenton....... 20 | 45.4 1.51 Bladensburg ...... 11 | 35.6) 1.41 0.2 
Cooperstown. .......... 55 7 | 30.4 2.74, 9.0 ettevilic.... 18 47.0 0.73 Bloomingburg...... 16 38.7 0.64 
Cortland ....... 3.47 | 13.0 dsboro ..... «619 442 Bowling Green .......... 36.4/ 2.33) 12 
Cutchogue . 65 16 | 39.5 | 2.44) T. 75 20 42.8 0.82 Cambridge .....  ......- i 15 37.6 =1.09 y 
Dekalb Junction.. 8.84 29.5 Henderson... . ........| 74 19 42.6 1.29 Camp Dennison. ..... 75 13 39.4 0.80 
BastOM 1.99 6.5 Hendersonville......... 76) 15 41.6) 1.32 Canaan .......... 1.96 2.0 
Elba 64 13 | 34.3) 2.49 ).... Henrietta ......... TO) 19 44.2) 0.95 Canal Dover....... 67 18 | 35.6 1-42) 1.5 
Elmira...... G1) 15 | 95-4) 2.75) 1-0 | Highlands....... 14 39.3) 1.13 ...... | Canton....... 66) 86.75 1.91!) 4.0 
Fayetteville. . 68 10 | 33.6 | 3.20, 23.0) Horse Cove..............| 72 18 | 42.7 1.41 1.5 Cardington.......... @& 11 | 37.0| 1.11] 1.0 
Franklinville.. ee 62 81.0; 4.14) 18.8 || 80 16 | 45.2) 2.48 Cedarville ...... 0.68 0.5 
Fulton. 4-04 | 18.6 |) 79) 15 41.8) 0.72 Celina ..... ee 7 | 87.2| 0.95| 1.0 
Gabriels........ 59 0 | 2.38 21.5 |) Linville. 61 7 | 33.4 0.52 Circleville .. 71 17 | 39.0 0.98) 0.2 
Glens 61 5 | 82.7) 1.29) 3.0) Littleton | 2 43.4 1.65 Clarksville .. 75 16 39.5 0.90 7, 
Gloversville... 60 690.2) 5.5 | Louisburg 75) 16 43.2 1.23 Cleveland a.. 66 39.0 2.91) 8.3 
Greenwich 82.1) 1.87 3.0 77 19 45.0) 1.01. Cleveland d... 68 22 37.3 «1.85 2.9 
Griffin Corners .......... 62 8 20.8 | 2.96) 12.0 || Marion 79 18 44.2 1.16 Clifton..... 72 14 38.7 | 0.82! T. 
Haskinville . ........... | | 9.9 Marohall 0.50) T Coalton.... 7412 89.1 
-| 15 | 34.8 1.78; 2.0) 76 15 42.1 1.00 @ 0.10 0.1 
Brook.. | 8 | 33.8) 1.84 0.8 | Monoure 76 18 | 43.8 1.70 Dayton 72 14 38.4 1.43 0.5 
Humphrey ...... 8 | 80.1) 4.24 | 17.7|| 80) 141424. 0.64 Defiance..... 68 12 37.2 1.41 0.6 
Indian | 2/234) 1.21) 5.1) Morganton.......... 161 43.4) 1.00 Delaware ....... 70, 14/ 87.2) 0.92) 2.5 
Ithaca . GL) 82.7) 2.74) 9.2 | 75) 41.2) 1.41 67| 16/ 36.8| 1.86| 1.0 
Jamestown | 10 | 34.0 | 4.81 1.70 FINGIAY.. 7) «14 39.0 0.94) 
| —14 | 30.8) 0.79; 5.5) Newhbern........ 48.2) 2.07 17 | 37.6 | 1.028; T. 
Keene Valley..... ..... | 68) —1/ 20.4) 1.92) 15.7 | | 80 21 43.2; 1.18| T. Fremont....... 67 15 | 87.7 | 1.87 10 
King 8.40) 12.0 | Patterson *! 72 19 | 37.4 0.74 Garrettsville ............) 7 11 36.0 3.04 9.6 
ng Ste 1.48 14.0 Pittsboro 11 | 38.8 1.37 7 12 | 37.4 1.13 2.0 
bite falls, 61 30.1) 2.86) 15.5 Redsprings.. 45.3) 1.01 Gratlot 68 15 | 36.8 1.45 5.0 
LOCK port OF 15 39.8) 3.36) 6.0 Reidsville... Green....... ave 744, 16 | 38.9%) 1.50) TT. 
129.0) 4.05) 19.5 Rockingham 0.80 Greenfield............... | 69 21 | 39.4) 0.95) T. 
Lyndonville........ B18 | Roxboro.. 7% | 43.2) 1.78 & 15 | 35.0) 1.72 4.6 
LYONS 64, 15' 36.2°| 2.72 14.9 Salem ..... 75 7 | 42.1 1.15 Greenville. ..........+..- 68 19 | 37.8 0.73 0.2 
2.21 1.0 Salisbury............... 80, 21 45.8 | 0.75 Hanging Rock............ 16 | 39.5; T. 
Meredith 27.9 | 2.98) 18.5 | SQXOM 7B) 17° 42.7) 1.30 T Hedges ...... 65 14 | 38.0) 1.35; T. 
Middletown ..... 62) 15 | 35.8) 2.17 || 78 16 | 43.4 0.86 66 16 35.4 4.24 8.7 
ohonk Lake . “| 60 7 | 88.8) 2.49 |...... 75 20 44.6 1.30 Hillsboro....... 74 4 36.4 0.91 
65 20.8) 4.36 | 26.0 || 81) 16 | 46.6 1.98 60 17. 36.08.11 9.0 
Newark Valley 9,37 7.0 Soapstone Mount........ 60 13 37.2 1,03 | 17 | 35.4 3.10 9.0 
New Lisbon... | 59 2.08; 8.2) Southern Pinesa......... 83| 2 47.8| 1.98 Killbuck....... 67s «15 | 37.2) 0.64) 1.0 
New Roche'le... ee 60; 1.18) T. Southern Pines? ........ 78 20 46.6 1.25 Lancaster .. ....... FO 15 38.0 1.23 1.0 
North Hammond 8 | 31.6| 2.09/| 11.5) Southport................ 77!) 2350.2) 1.12 1.01) 0.5 
Naber Four ..........., 68 27.8| 7.52) 51.2) Springhope*!....... 80!) 19 45.6 1.85 68 11 380 1.32) 1.0 
Ogdensburg. 50 8 /30.4| 2.15 | 10.2) Washington....... | 7%) 48.3) 2.57 McC |} 17/ 87.7) 1.79) 1.2 
Old Chatham 2.30 7.0) Waynesville....... ... 67 15 38.9 0.61 T Manara............ | 16 38.2) 0.73 0.3 
Oneonta....... 64) 8 31.9) 38.6) Weldona...... 75 2 48.2) 1.52 2.37 1.6 
PAlOTMO 4.23 |) 29.8 | North Dakota. 12 | 38.0) 0.96) T. 
Penn 61) 14) 34.2! 1.49) 1.4) $/27.0; T. | T. Medina 9 16) 36.6 2.38) 8.0 
Plattsburg Barracks.. 63 68) —2/297.2/ 0.90) 8.0 | 11 | 37.2| 1.25) T. 
Port Byron .. oe) 13 | 34.8) 4,85 |...... 2 26.8 0.00 14 | 3.2 2.28 4.4 
Port Jervis...... eee 15 | 35.0) 3.00 2.0 | Cando ......5 0 23.4 Montpelier 60 16 36.3 «1.7 2.0 
67 14 | 36.0) 1.98 | 1.2 | Coalharbor.............. 61; 6.5 | Moorefield...............| 68! 17 34.84 1.11 1.0 
60 10 | 30.9; 1.62 4.5 Dickinson...... 67 1 | 31.2) 0.80 8.0 New Alexandria ....... 16 37.1) 0.75 1.0 
20000 68 | 15 35.7) 8.50/ 12.8 | 0.35 3.5 | New Berlin............. | 68 18 | 87.2 2.00 5.0 
Rome ..... 9 | | Dumseith....... —5 T. New Bremen... . ....... 68 15 37.4 1.25; 20 
Rom mins 13) 34.9) 292 5.8 | 65 | 5 2.8) 0.15 2.0 | New Paris. ............. 69 17 («87.6 0.76, T. 
Salisbury 2.55) T. Eliendale............. 64 | 4 20.6 | 0.20 2.0 | New Richmond .........| 78 21 1.06; T. 
Saranac Lake (near)..... 27.0! 2.30| 17.8 BF! 9195.0! 0.00! | New Waterford ........ 65| 36.4) 3.51! 10.2 
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Tass II. —Ctinatologiont record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- | Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit.) tion. 
3 3 3 
a a 
| 
Ohio—Cont’d. | | | Oregon—Cont'd. ° ° Ins. Ins. | Pennsylvania—Cont’d. | ° ° | Ins. | Ine, 
North 15 36.4 1.10 Government Camp..... 63 22 | 90.4 | 6.87 | 19.0 || Of] ClEY 4.2 
Norwalk ...... 7 19 38.4 1.49 1.0 Grants | 6F| 2 46.1) 2.27) | Parker 468) 6.4 
16 87.7) 2-31, 6.5 87 | 60.8 | 12.97 | Philadeiphia............| 66) 21/418) 2.92) 1.5 
Ohio State University. 70 36.8 0.61 0.4 Heppner....... esos) 25 45.2 0.70 Pocono Lake...........-| 58 10) 31.0! 1.69 5.2 
Orangeville 69 18 | 36.2 2.88; 8.0 Hood River (near) 28 44.8) 6.29 Pottstown....... 63 22 40.8 1.85 1.5 
Ottawa ....- & 14 37.71.64 Huntington ..........++- 17 42.9 0.50 | uakertown ..... 68 16/388.0 1.97) 1.0 
Pataskala 70 14 87.0 1.09; 1.7 Jacksonville ........ 26 45.4) 2.31) 0000.0 | 
PRIMO 38.2) 0.88 0.8 Joseph | 64 14 35.8 0.88 40 1] 2.65) 0.5 
Plattsburg.............., 70| 86.6, 0.79! 20 Junction City 73 | 3.98 | RENOVOD | 17 86.5) 2.62) 22 
Pomeroy 17 39-6 1.89 65 2646.0 7.41 @ | Saegerstown ............ 67 11 85.6 3.80 6.0 
Portsmoutha. 1.56, T. Klamath Falls. 20; 40.8 1.29 | St. 58 | 82.0 3.39) 10.8 
75) 20 41.6) 1.56) T. Lafayette *!.......... 60 32 47.5 | 3.67 664060000 6.4 
Red Lio 0.86 Lakeview | 66 1841.5 1.73 T. SROWEOME BEB oo 
ee es 70 15 | 37.7 | 1.02} 1.0!) McMinnville ...... ..... 68 30 46.8 7.71 | South Eaton 63 14/ 34.6) 1.69 1.0 
Ripley .. 74! 89.7! 1.40! T. || Merlin®!.... 64 26 47.6 2.86 | State College............| 61 17 | 346) 2.06 3.8 
Rittman. oe 79 18 38.0 3.08 2.1  Monroe...... 68 31 47.8 6.40 Sunbury..... 1.00 |...... 
Rock....++++. 1.80 1.5 Mount Angel 65 47.6 | 7.29 64) 19 87.9 2.70, 2.0 
Rockyridge. .. 2.03 0.8 || 17.13 | | 64 11 | 34.2 2.48 2.1 
Shenandoah .. ees 1.55 2.8 Newberg. 68 82 | 47.4 | 7.67 | | 4:50 2.3 
Sidney ........ 1.30 0.8 Newport 65 36 «51.6 11.08 Uniontown 65 21 37.8 8.74 3.5 
Somerset ...... 1.08 0.2. Pendleton. 7 23 46.4 1.39 Warren.......- 70 12 | 34.6 5.00| 16.0 
Springfield .............. 0.88; 0.5 Pine?...... 9 | 36.4 | 0.58 | Wellsboro..... 66| 14/ 84.2) 3.59) T. 
rongsville ..-.. 9.11 | 4.0 || 5.04 | Westchester .... 62 17 | 89.0 | 3.14 2.2 
Swanton ....... «+++ 1.92 Prineville 17 48.4 0.15 West Newton 2.17 T 
2.15 0.5  Riddlea*! .......... 30 52.4 3.92 | Westtown....... 60 17 | 39.1 | 2.94 
1.36 2.5 Riverside ..... ... 65 12 38.8 | 0.44' T. || Wilkesbarre ............| 62 15 | 35.6 | 1.28 2.0 
65 84 49.8 5.70 | Williamsport ...........| 18 | 36.1; 2.59; 0.9 
0.81 0.5 | Silverlake...... 13° 41.0 0.57 ork ...... 71 17 | 87.8 2.50) 0.8 
1.28 0.8 Silverton*! ........... | 86 49.2) 5.81 | Rhode Isiend 
Vermillion .........- 1.96 5.0 || 64 82 45.6 | 217) 0.5 | Bristol 60 15 | 88.4) 1.77) O85 
1.59 0.6 || Sparta 53 20 38.6 1.92 66 4/| 35.5 3.04 2.5 
Walnut 1.04 0.4 || Stafford 30 46.8 8.08 58 16 | 39.2) 2.31 
2.37 9.1 || The Dalles ............. | @ 30 45.8 1.69 Providenced ............| 66 12 | 38.1 | 2.24 
1.61 1.4 Toledo...... 75 30 50.8 10.05 South Carolina. 
Waverly 1.74 0.4 lens 0.49 Allendale.......... 28 | 52.4 0.40) ..... 
Wa nesvilie ............ 1.00 68 8 37.6) 0.51 | | 82 2249.0 0.67 2.0 
Wellington 1.36 2.5 estfork*!... .... ....| 62 36 48.6) 2.39 Barksdale.......... 77 | 24/484] 0.55| 0.2 
Willoughby ....... 2.04%) 69) 45.4) 1.99) 80) 28/482! 1.01/ T. 
Wooster -| 6 15 | 36.6 1.62, 2.4) Willlams.......... 23 44.8 | 3.28 | Beaufort 82 24 53.8) 1.86 
Pennsylvania, Blackville.......... 85} 28) 51.6) 1.07 |...... 
Oklahoma. 18 | 36.8) 2.77 | 2.5 | Bowman 8 20 | 49.2 1.01 
Arapaho 86 22 53.2 0.27 64 16 | 34.8 | 2.08 |...... 3.0 
Beaver ........ 73 | 21 /46.8| 0.98 88.6 | 8.10 | 1.6 || O68) 
Blackburn 83 | 18 49.0 1.26 2.19 1.0 77 45.2 0.61 |..... 
80 20 52.5 1.51 67 16 37.6 | 2.28 1.5 |] CROPRW 
Chandler®.... .. 74. Clemson College......- | 80 18| 44.9 0.75 « 
CHETON | 22 50.8) 2.65 | 4) Brookville 8.94) 8.5 | 82) 18/ 48.0) 1.40) T. 
Cloud Chief..............| 83 | 27 56.0) 0.70 Browers Lock.......+++: 8.02 |...... Darlington 84) 18/468) 1.48) T. 
Fort Reno....... 85 | 52.0) 0.82 California 76 18 40.6 22 1.8 | Due 48.0 0.52 1.6 
Fort Sill..... 88] 27 | 54.2) 1.890 18 | $8.7 | 8.78 | 16.0 || O98) 
Guthrie 79 | 51.9) 1.94) 66 7 | 82.8 | 2.46 2.0 || 1.82) T. 
Hennessey ........ 88} 20/| 50.2/ 0.97 | 4.69 16.0 | Florence ............ 46.4%) 1.20) T. 
JeMKINS... 7 18 | 48.6 0.30 | 65 18 39.0 2.82 2.1 | Gaffney........ 80, 22) 45.5) 1.41) ..... 
Kingfisher ...... | 22] 51.2) 0.70 Davis Island Dam....... | 2.12 0.8 | Gillisonville ............| 84 20 | 50.5 | 0.96 |...... 
20 50.1 0.58 Derry Station/....... 18 35.3) 3.45 8.5 Greenville... ... ........ 76 19 | 43.2 | 0.68 
| 32 53.0 0.80 1.48 T. | Greenwood 81 22 | 0.90 2.0 
NOPMAR 80°} 1.06 68 9 381.6) 2.87 1.7 eee 72 19 | 44.6 1.08 0.1 
|} 19| 49.1) 1.26 Dy berry 11 | 81.2] 2.15 2.9 Little Mountain......... 78 2/482) 1.18 1.0 
| 20) 51.0) 0.86 East Bloomsburg Longshore. 80 23 47.4 1.47 2.5 
and Fox Agency. | | 50.4) 2.42 | East Mauch Chunk.. .. 63 16 36.2 2.00 2.2 || 17 | 48.4 0.57 T. 
Shawnee 25 58.2) 1.38 | 58 18 36.3 1.53 1.2 || Pinopolis®! 48.2) 1.82) T. 
Stillwater . 2351.8 0.95 Ellwood Junction | 8.09 | 6.0 || St. Stephens. 
Taloga..... 23 49.1) 0.24 Emporium ....... 17) 34.9 2.94 Samtuck 79 16 | 44.8 | 0.85 
Waukomis 21 52.0 0.85. Ephrata 65 17 88.1 1.80| 1.0 || Seiverm. 17| 47.1] 0.99| T. 
Weatherford 26 48.6) 0.47 | 5? ta? 84.14 2.50) 4.2 Smiths Mills....... 
wa 22 51.1) 0.00 | Forks of Neshaminy*!.| 58 19 35.4) 2.40) 2.0 | Society 75 21 46.5 | 1.10 |...... 
Franklin .......... | 66 12 36.4) 2.98 4.5) rtanburg .. 80 21 | 46.2 | 0.96 |...... 
Albanya*.. 39 | 50.2 5.46 3.13) 5.0 80) 50.0) 1.50 5 
Albany d...... 2.51 3.8 Summerville............| 23/49.6) 0.96 |...... 
Alpha.......... 82 | 49.2 | 11.32 | | 2.74) 0.2 | Temperance ............| 85 18 | 46.7 1.11 |...... 
Ashland b............ 2% 46.6 1.41) 2.19 2.0) 7 50.8 | 1.12; T. 
Aurora 35 | 48.1) 5.33 | Hamlinton ..... 10 33.4) 38.80) 2.2) Trial..... 80 18 | 46.0 1,82 )..... 
Aurora(near)... 82 46.7 6.72) Hawthorn........... | 69 9 34.6 3.86) 7.0  Walhalla..... 79 17 | 44.5 0.36 
y City 50.10 «17.74 Herrs Island Dam... 1.64 2.0 Winnsboro. 83 | 27 | 48.1| 0.63) T. 
8 | 35.8 0,62 Huntingdona....... 1.59 0.7 Winthrop College 78 2445.9) 1.04)..... 
Biackbutte..... 29° 47.3 Huntingdon d ....... 0.94 0.5 | Yorkville.... ... 82, 2 | 48.6) 0.89 )..... 
72 8045.8 1.17 EP WER 0060 | 2.23] 1.0 South Dakota. 
Brownsville *!..... 70| 38) 51.1 4.56) 66 16 36.6) 2.90 6.0 Aberdeen .. 64 26.9 | 0.25 |...... 
| 9.18 | | Warthaus... 1.08 || 72? 11/| 87.2) 0.09| 
Cascade Locks.......... 69 38 49.6 11.32 0006 -| 2.49) T. Alexandri 76 9/3828! T. = 
Comstock 65 | 36/495 4.95 | Kennett Square......... 62 18 38.8 3.15 ...... || Armour... 73 | 15 | 89.7) 0.19) 0.5 
Coquille .. ... 7.40 70 19 38.4) 1.61 0.5) Asheroft..... %7 8 | 36.6) 0.23) 2.0 
82. 47.4 «6.21 Lawrenceville .......... 68 10 31.8) 2.78 0.8 | Bad Nation ..... 78 8 | 37.4 0.5 
Dayville 73 | 18) 46.8 0.67) T. | 65) 18 87-4 1.89 0.4 || 78) 26.4) 0.15) 
|| 61] 10 32.2) 2.83) 8.0 || Brookings...............| 68 4 30.2 | 0.60 3.0 
33 49.0 | 4.34 || 68 17 (36.4 «1.75 || 72 7| 35.0) 0.95 
Fairview ............ 64] 81 | 49.1) 5.56 | || 69 18 38.0 2.77 | 1.0 || Centerville 0-89) 0.8 
Falls City. 31 | 45.7 13.84) |) Lockhavem 2.900' T. | 77 11 | 87.0, 0.038) 0.7 
Forestgrove ...... 64] 29) 46.7) 8.78 | || LOCK NO. 4 1,75 | 1.0 || Clark..... 4/ 31.8 0.28) 2.0 
Gardiner ......... 72 36 | 49.2 | 10.43 70, 16 35.5) 8.02 4.0 || 68 11 | 82.2) 1.12| 10.0 
Glenora 56 | 31! 45.2! 18.36 | tet Doland 72! 1181.21 0.85! 38.0 
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Taste IT.— Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. | Precipita- | Temperature. | Precipita- | 
pera a Temperature. | Preci ita- 
(Pabrenhelt.) tion. (Fahrenheit.) tion. | (Fahrenheit.) tion. 
| } | 
| Stations = | | | 
| ° | ° | | 
South Datota—cont 7 | 10 | | | | ols | Ins. Ins, 
Fort Meade 017. T 86-34 | «62.0 0.90 | Heber....... 15 39.0 20 
0.07| 0:7 || Beeville 82, 35 1.22 | Henefer ..... | 6 18 384) 1.05) 
‘River Schooi...... 70 —6 | 82.4 0.19 3.0 Bineco 1.00 62 23 «40.4 0.00 
Hotch City ........ 11 36.7 0.05 0.5 1.14 63 26 42.0 0.35 
Interior | O00 || 39 | 62.2 2.05 Maryevale 15 41.2. 0.14 
as 83 37 «62.6 1.90 Meadowville............ 60 18 37.1 0.55 
| ........ 86%, 20 54.8) 1.95 Mount Pleasant.......... 67 41.7 0.67 
4/33.0| 0.02 oo um 8&3 34° 1.25 Ogden *! 64 24 «43.20.36 
Mitchell. 74 10 | 34.8 0.25 T | 67.2 0.60 69 21 43.2 0.85 
| Dubie. | 33 546 (1.40 Snowville ...............| 62) 8245.0! 0.00) 
Plankinton S| vel | 00.2 | 0.98 18 40.8 | 0.98 | 
| 8 8.2) 0.12 2.0 Fort Clark 38 62 0 0.98 7 
0.04 0.5 | Fort MeIntosh ........-. 42 68.1) 0.47 vernal. ..... 65| 16 38.4 
Sisseton Agency ........ 65° 28.8" 0.17) 1.5 | Gal Vermont. 
18 | 40.4 cages 81 26° 1.06 65 32.5; 2.15) 14.0 
fermillion 72 122/368 1.03 G i 1.22 Burlington .............. 61 9 33.0 1.84 7-5 
Waubay........ ........| 35 98.4) 0.08| 0.2 Oente 86 57.9°| 2.44 nas 53) —5 26.9) 1.58 9.0 
| @ | 0.8 | Hale Conter..... 81] 81 /58-6| 8.95 Cornwall . ......... 0 31.8 2.93 11.0 
| -O || 1. artland 5D 1 29.4) 1.55 3.1 
ant | 17| 42.6! —— S4 55.4 1-51 Jacksonville ...... 69 428.2) 1.49 6.3 
Ashwood 4 15 | 44.4. O87 | we same 1.50 Manchester ............- 58 3 20.8) 2.84 3.8 
| 447 ‘3 | untsville. 83 33 58.8 1.82 Vernon *°*...... 58 0 313 12 T. 
| Kaufman . 81} 20 56.5)...... Alexandria.. 41.1) 1.89 0.3 
"ie 145 | Kent... 0.20 Ashland . 16 42.6 1.40 
1.6 ¢ Barboursvill 2144.6 2.37) T. 
43.8) 1.57) Lampasas . Bigstone Ga 16 38.8 1.21) T. 
15 44.0 138 ese 0. 30 41.1 1.70 T. 
| Ranch .........|...-- 0.57 Blacksburg............-. 11 36.4. 1.02 0.6 
16 | 48.4 1:19 80, 31) 56.2) 4.84 Bon 78 18 43.2) 1.71 
16 | 42.9! 1:10 85 36 «(61.4 0.66 Buckingham ......... .. a2 27 «45.0 0.30 
mins! 82| 30 /58.0 4.70 Burkes Garden......... 62 11 34.0) 0.97 «1.0 
7 7/406 1.3.) T BE Callaville.......... 74) 15 41.6) 1.10 
Harriman.... 71 19 41.8 1 64) lanco. ... eves] 30 52.0 1.15 Charlottesville.......... 7 22 42.8) 2.17 
Hohenwald.............| 73 11/434. 1.90 80) 5.8) 2.50) Clifton Forge.. ... 66 19 «40.8 0.76 0.2 
.......... | | 1.42 0.87 | Dale Enterprise......... 14 38.8) 1.39 0.2 
Jonesboro *! ...... 18 0.78| T. || Rhineland......... 7) 15 41.4 1.40 
..... T Rhineland. .............. 85 381 55.3 0.98 Fredericksburg ........ 7 19 1.58 T. 
Lewisburg...-..-. ie | 44.4! 1530 85 50 | 67.9 | 0.50 | Hampton 70) 23 46.1) 0.63 
Liberty 77 | 16/1464] 9.98 Hot 64) 14 346 235) T. 
17/436. 0.11) 86 36 «60.5 0.20 Lexington ....... 16> 37.25) 1.82 0.2 
cKenzie 77 18 | 45 9 0.95 ae eseueces e908 85 33 62.2 0. 87 Linco cose see: 69 16 «39.8 2.63 
Maryville | 1.60] San Saba 83 | 80 87.7 2.40 Newport News......... 75° 48.4 (0.20 
| 41.8) 1:18] dertrudes | 0.49 Petersburg ...... ee 18 42.8| 2.48 
| af 12f 46.4 0.50 | 7) (34) 55.5) 2.18 uantico ........ 73 | 41.0}....... 
Palmetto............. 4 1845.1 1.41) ulphur Springs.... ....| 79 31° 55.8 2.99. RIVEFEON 3.16) 
7% | 19|486| 1.90 Temple 82 | 37 | 58.6) 1.81 Salem 1.07 
Pope 78 20 444 1.45. Trinkty ... | 32 57.2 1.62 peers Ferry Be 
Rogersville... 71 19 40.8 1.30 } T T la, t conser es 83 | 60.6 1.92 Shottsvilie. 78 7 4.2) 0.86 
Rugby .. 71 11 38.8 2.25 Serene lessees | 2.80 Staunton 74 18 40.0) 1.40 
Springdale... ...... | 4140.4) 1.00) | 79) 56.1) 1.9 Williamsburg ........... FD 0.68 
Tracy City............... 71, 12/ 41.6) 221; Aneth | Washington. | 
Tullahoma ............- 13 2 90 Blue 67 11 40.6 Anacortes ...... 5.14 
Waynesboro ............| 14 441! 157 66) 16 39.6) T. |. Bremerton 7 35 48.3 10.15 
| 45.8) 268 | 68) 22 42.4) 0.00 Brinnon ..........-. 60) 34 46.8 16.18 
Tukos............. 7%. 2 467 2.82 TIME. 67 43.3) 0.28 Buchanan’s Farm....... 1.16 | 
70 10 40.8 | 0.04 Cedonia ... 5 19 36.6 1.85 4.0 
66) 31 46.0) 1.20 Cle Elum 2 39.0 5.31 
ADBOD | 76 | 19 | 46.0) 0.15 | Colfax... 6 343.00 0.5 
Fort Duchesne..........' 65) 17! 86.1! 0.16 | Colville... 58 | 17 | 87.4 | 246 | 2.0 


| 
| 
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II.—Climatological record of and other observers—Continued. 
ture. | Precipita-— 


Temperature. Precipita- | mperature. Precipita- | Tempera 
(Fahrenheit.) tion, tion. | (Fahrenheit.) tion. 
| 
| 
= = = = = & a2 & 
; 
Washington—Cont'd. | | o Ins. Ins. Wisconsin. | ° ° ° Ins. Ins. Cuba—Cont’d. ° | ° Ins. Ine 
Conconully.... ... 55 18 36.3 1.93 2.5 Amberst......... 5 | 29.2; 0.78 4.0 | 0.00 
0.35 ones 64 3 29.2; 1.40 3.0 | Guanajay 82, 56 69.6 0.60 
Coupeville 85 47.3)| 3.08 Appleton ...... 1.8 || 92) 57 76.0 1.98 
East Sound! ...........+ 66 462 5.68 64) 14| $4.4) 1.17 |...... 89 | 57 | 74.6) 1.21 
Ellensburg ....-. 68 18 3886 2.20 | 11 | 34.8 | 2.5 || Los 92 55 | 76.4 0.70 
Ellensburg (near)... ..-. 66 18 | 87.6 | 2.29 Butternut .. ........+. 61 | — 1/| 2.6); 0.60 7.5 Luisa, Guantanamo...-...... 1.79 
Grandmound........-. 60, 33 47.1) 8.683 Chilton 64) 11 | 31.6 0.66 ...... Magdalena)............. 86 49 | 68.6 0.00 
Granite Falls...... Darlington ........ 64 4/ 32.2) 0.88 T Manzanillo.............. 89; T. 
Hooper 68 22 43.8 1.14 Delavan. 65 18 | 36.4 |...0. Moron Trocha ...... 92, 65) 78.4 0.26 
64 36 «50.8 15.97 64 2 30.3) 0.80 2.0 Pinar del Rio............ 87 52 70.9 0.25 
sess 60 10 | 28.9 0.54 2.5 | Romelie,Guantanan o.. 0.68 
Lacenter ...... 65 31 46.5 8.27 || Florence ......+..++ coves] 1.79 7.5 | San Cayetano........... 95 50 70.6 0.00 
58 28 | 41.2 | 2.42 2.0 | Fond du Lac............ 63 | 13 0.73 Sancti Spiritus..... .... &2 54 | 69.2 0.98 
60 12 40.2 0.85 0.5 Grand River Locks........... 1.10 3.0 San Emelio,Guanta’mo. ......)..... 
Mayfield. . 61 30 45.9 12.03 | Grantsburg.......... 0.88 1.5 Santa Clara........ coves) T. 
Mottinger Ranch 28 45.7 | 0.56 Hartland 65] 10/| 88.5] 0.74 0.8 |] Sam 
Mount Pleasant. . 57 Harvey ...... 7 14 33.5) 0.78 85 48 | 67.6 0.00 
Moxee Valley. 69 18 | 40.23) 1. Hayward. 61 5 | 28.4) 0.57 2.7 Soledad, Guantanamo.. 91 58 | 76.0 1.66. 
Northport 60 24 41.6 1.72 5.0. Hillsboro. 63 5 31-4) 1.03 7.0 Yaguajay .... 71.0 0.80 
Olga ... 64, 36 48.1 6.72 Knapp....... 54 B | 20.6 |] 1.27 
Olympia . 61 33 47.2) 11.52 Koepenick . 60 0 27.6) 1.70 9.0 | 
co 67 | 45.0 0.38 Ladysmith ...... 63, 6 29.0 )...... 86) 55 | 71.4 17.83 
Pinehill 69 28 44.9) 3.84 Lancaster ..... .... 65 82.3) 1.29 4.0 || 87 69 | 78.2 11.17 
Pomeroy........ 68 | 45.6 2.92 Madison..... coe] 63] 12/ 88.6] 0.46/ 0.1 89 | 67) 78.8 6.18 | 
Port Townsend ... 62 49.0 2.67 68 16 34.0; 0.62 T. 90 66 | 76.8 16.36 | 
Renton ...... Meadow Valley.......-. | 65| 11/| 80.4] 0.62) 4.0 90) 56) 73.6 21.57. 
Ritzville........... (0.49 68 12 29.0) 0.70) 2.0) Bayamon................ 94| 65 | 78.8 12.40 
68 31 47.3 8.26 New Holstein ........... | 65¢) 144 33.84 0.43 | Canovanas 89 70 | 78.2 10.65 | 
29 «47.6 3.40 New London............ 63 | 31.6) 0.74 secs soos) 58 | 76.0 15.63 | 
Snohomish ....... 64 32. 45.9 5.90 North Crandon...... 58 | — 8 | 26.0) 1.26 87 60 | 75.2 10.7 
Southbend 65 33 49.2 15.06 Osceola.......... | 27.4! 1.87] 20 75.6 | 14.98 | 
3.10 OShKOSD | 18°) 35.49) 0.80 Fajardo . 68) 79.6 14.87 | 
12.60 7-0 || | 60) 16 34.8) 0.63 8.0 || Guayamo...... 4.11 | 
Sunnyside ...........-++| 67 19 41.6 0.46 Pine Rive?.....0.cccreces | 63) 7 81.3) 0.35 3.8 Hacienda Amistad . 92 61 | 76.2 13.97 | 
TWin 65 46.3 15.66 Portage ..... | 65) 12) 84.2) 0.79 4.0) Hacienda Coloso.. --| 89] 62 76.2 | 14.02 | 
64 30 46.5 17.80 Port Washington ........ 70 11 34.1) 0.85 2.0 Hacienda 90 70 | 78.6 18.30 
« 51 14 36.1 1.74 2.6 Prairiedu Chiena........ 73 | 8 36.1) 0.60 4.2 Humacao..... & 62 | 74.0 15.60 | 
Vancouver ....... 63 33 48.0) 6.74 Prairie du Chien d.......|...... 0.50 3.5 | Isabela............ 89) 67) 78.0 14.57 | 
Vashon ........ 61 34 «47.1 Prentice...... 4 | 29.38 0.22 66 | 78.8 10.75 | 
55 16 34.8 | 2.338 6.0 Sheboygan ...... anne | 64| 17) 35.6) 0.59 OF 62 | 74.2 16.17 | 
Wenatchee (near). .... 54 24 37.7 | 2.98 4.0 Stevens Point........... 66 4 31.8) 0.50 4.0 || Las Marias............... 94 65 | 77.5 17.59 
7 82 49.0 5.91 Valley Junction ....... | 10 33.4) 1.10 3.0 | Manati..... 92 64 77.8 16.90 
36.8 1.67 1.0  Viroqua..... 64 31.8) 0.90 5.0 | Maunabo........... 87 71 | 80.0 | 13.84 | 
West Virginia. Watertown.... ......., 64 11 32.0) 0.91 91 64 77.6 | 12.84 | 
OB}. | Waukesha.....  ....... | 14/ 34.1) 0.58 0.1) San German..... 18.95 | 
Beverly..... 70 7 34.7 3.31 14.0) Waupaca ....... 8 | 31.7) 0.94 4.2 San Lorenzo........ 91 62 | 77.5 | 10.80 | 
Bluefield .......... 69 20 87-2) 1.55 45) Wausau............. 8 | 80.6) 1.47 San Salvador............ 86 61 73.8 | 12.38 | 
70 85.1 2.89 «10.0 Wausaukee ............ | 58 6 31.0 1.06 T. | Santalsabel............ 92) 67 79.0, 8.16) 
Burlington 69 | 87.7 «2.30 2.0 Westbend..... 69 11 | 36.2 Utuado 91 63 | 76.2 15.20 
Byrne...... 78 87.6 4.50 10.0 Westfield............ 86 | 64| 76.6 7.52 | 
Camden ....... 67 | 17 358 3.40 7.0 Whitehall ........ 64 13 | 32.7 | 0.66 4.0 | exico. } 
73| 87.4| 2.81| 4.0] Wyoming. | Ciudad P. Diaz.. .. .... 84| 88 | 68.6) 0.66 
Charleston ..... O.6 |] 68 20 | 41.4| 0.50 4.0 | Coatzacoalcos ..... 88 59 | 73.8 | 13.32 | 
STON... 7 18 | 43.4 2.60 1.2 Basin........ 0.17 | Leon de Aldamas....... 35 59.2) 0.86) 
Dayton TI 14 | 36.8 2.96 5.2 || Bedford | 62 14 | 35.3 0.98 2.5 Pueblo .. ......... | 50.1) 1.08) 
2. 19 | 40.2 | 1.27 2.4 || Bigpiney ! 53 | —8 | 25.6 T. T. || Vera Cruz..... ... 68 75.4 2.44 
| 3.23 2.5 Bitter Creek ........... 82 5 | 0.20 2.0 || New Brunswick. 
11 37.0 3.48 || 7 11 | 39.4) 0.24; St. John...... .... 57 13 35.0) 8.50 | 1.9 
Grafton...... 15] 95.4| 8.18 5.0 Casper....... OF 12 | 39.7 | 0.77 4.5 Isthmus 
Green Sulphur .........- 68 7 | 34.4) 1.54 Centennial ............ 7 | $2.0) 0.23; T. | Alhajuels BR] 
H 3.70, T. || Chugwater...... 72 40.4) 0.05 0.5 La Boca.... 86) 79.2 14.65 
Hinton d...... 68") 17") 40.6%).......- | Embar. | 69 11 | 37.8) 0.75 | 8.5 | 
Huntington .............. 18 38.6) 2.26 TT. | Evanston...... | 58 7 | 34.5) 0.75, 1.0 
2.0 Fort 5 8 | 87.4) 0.16) 0.5) Late reports for October, 1901. 
Lewisburg ..... 65 | 14) 35.4) 1.23) 0.2 | Fort Washakie..... & 9 | 0.21 2.0 | 
74 20 41.6) 2.40 T. Fort Yellowstone.......| 51 11 34.6) 1.25 8.0 
Magnolia .. .........-+-- 67| 37.2| 2.60 Fourbear G8) 10) 86.0) 0.29) 7.5 | 
Mannington...... ......, 79 18 38.1) 5.35 3.2 Griggs ...... 71 40.5) 0.87) 91) Alaska. | Ins. Ins. 
Martinsburg............. 66| 17 37.6 3.72, 0.2 Hyattviile. 65 15 | 89.6 | 0.00) | Fort 53. «18 86.4 10.31 
Morgantown . -| 36.5° 38.02 3.5 Iron Mountain............ 66 8 | 39.0/| 0.17 |...... || Jumeau...... 57 23 (44.6 16.50 
Moscow ......- 68) 98.4) 1.75 1.5 11) 87.1| T. T. cess 28 41,2") 24.71 
Moundsville ...... axe 78; 21 41.0) 1.62 1.5 Lusk.... 10 36-4) 0.08, 0.8 | rizona. | 
New Martinsville....... 75) 20 39.9 2.76 2.5 Moore. | 18) 42.0) 0.20) 2.4) 9) 60.6) 2.20) 
Nuttallburg...... 86.2/ 2.23 6.0 Parkman | 40.0) 0.33 4.2 California. 
Oceana...... 70| 17 | 38.8| 2.08 Pinebluff .. 10/412) | Fort 
.. 74) 15/ 41.6) 2.05! T. | Rawlins....... 58} 13 | $4.1) 0.25 | Glendora 2,19) 
10 36.0 1.75 9.0  Rocksprings 64 7 35.8) 0.08 T. || Goshen ....... 40 68.6 0.40 | 
3.07 11.0 Saratoga .... |} 68| 12/368) T. T. | Jolom..... | 1.16 
Point Pleasant.......... | 41.8 2.57 T. | Sheridan ..... | % 9 38.0 0.55 5.5 | Las Fuentes Ranch ..... 2.51 | 
Powellton.......... 73 20 39.6 2.31 0.5 South Pass City: coe 688 27.0; 0.20 2.0 | 40 69.8 0.30 
Romney 70) 13 38.1 2.9 | Thayne............... BB] $4.5 | 0.90 21 | | 2.95 | 
Rowlesburg...... 3.60 10.7  Thermopolis ....... 64 9 36.6 0.16 | Ogilb 102, 70 87.8) T. 
Southside ....... 7 | 41.5) 2.36 1.0 Cuba. | San iguel Island 92; 61.3; 2.98) 
75 12 39.5 3.18 2.5 | 88 40 70.2) 0.26 | Snedden........-. «+ 
64 10 | 36.6 | 2.55) 15.5 | 0.00 | Stanford University . 89 $8 | 61.2 |.....-. 
Uppertract 71 14 38-0 7.1 | Australia | 46 69.5 0.00 | Templeton*!.. 98 40 57.8) 1.70) 
67 18 | 35.8 | 1.94 2.0 Banaguises ........... | Upper Mattole® 92 41 57.8 | 2.92 
ren 3.19 3.7 | Batabano ........... out 51 (69.6 0.00 } Westpoint...... 2.78 
Weston | 17 | 88.0 |...... | Camajuani 72.0) 0.26 | Yuba 93° 47 “67.4 2.17 | 
1.71 2.3  Ciego de Avila.......... | 0.10 Colorado. 
Wheeling GB] 24 | 4850 | 1.76 || 0.00 | | Fort Collins. . 88] 0.86 
7 | 20/428! 8:25 | Glenwood Gprings O98] 


| 
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perature. | Precipita- Temperat Precipita- | 
| (Fabrenhelt) tion. EXPLANATION OF SIGNS. 
—_— am eee * Extremes of temperature from observed readings of 
3 3 > dry thermometer. 
; : e hours of observation from which the mean temper- 
Stations. Ey Be Stations. By ature was obtained, thus: 
g | oe | & ze 1Mean of 7a. m.+2p.m.+9p.m.+9p.m.+4 
*Mean of 8a. m.+8 p. m. + 2. 
= | 3 eg Ss sic 
‘ of at hours reduced to true 
| ‘ | mean 8 al tables 
o | | Ins. | Ins North Carolina. | Ins. Ins 7 readings of thermograph. 
85 30 | 53.5 1.40 Abshers Cee eeeeceeeerees: 86 2 58.0 2.04 | * Mean of sunrise and noon. 
83) 19 49.5) 0.36 North Dakota © Mean of sunrise, noon, sunset, and midnight. 
Falconer .. .....+...++ . 8 2 49.8) 1.15 The absence of a numeral indicates that the mean 
81) 49.2) 1.60 0 | temperature has been obtained from daily readings of 
Sinking Spring 80) 55.2 the maximum and minimum thermometers. 
83, «1.87 Oregon. co An italic letter following the name of a station, as 
* Livingston a,” Livingston 4,” indicates that two or 
80 28 51.3 1.75 7. Ww estfork*! Oe es eeeesees 74 4 0.0) 2.233 more observers, as the case may be, are reporting from 
| Pennsylvania. | the same station. A small roman letter following the 
R2 4 67.8 3.04 California BO name of a station, or in figure columns, indicates the 
South —_—— number of days missing from the record; for instance 
3.62. | Ashcroft . 0.00 | denotes 14 days missing. 
| Texas. No note is made of breaks in the continuity of tem- 
68; 2% 47.2/ 3.48 1.45 rature records when the same do not exceed two 
0.00 ays. All known breaks, of whatever duration, in the 
31 62.6 0.98 lia .... PETTITTE ‘| | precipitation record receive appropriate notice. 
| 478 | Green River. (87.0) 0.18 CORRECTIONS. 
7 82 48. 5 sate Wyoming | | September, 1901, Virginia, Rockymount, should read 
New Embar............ 73 | 2 | 50.6 | | Salem. October, 1901, Washington, W enatchee (near), 
Littleton ......6cccce eee: 6 23 46.1 | 2. 98 | } 2.0 | | | | make mean temperature 55. 6 instead of 55 
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| Taste IIl.—Resultant winds from observations at 8 a, m. and 8 p. m., daily, during the month of November, 1901. 
| Component direction from— Resultant. Component direction from— Resultant. 
rection ra- Direction Dura- 
N. | 8 | E | et | N. | 8. | B. | W. “from— | tion. 
New England Hours. Hours. Hours. Hours. ° Hours. Upper Mississippi Valley—Cont'd. ‘Hours. Hours. | Hours. Sieve! _ Hours 
ness 34 6 10 25) n. 28 w. 82 | LaCrosse, Wist....... 12 | 13 | 5 6 | s. 45 w. 1 
Portland, 30 | 10 | 3 31. S4w. 34 Davenport, Iowa 17 16 | 11 27) n. 87 w. 16 
Northfield, 30 24 | 4 n Ww. 7 Des Moines, Iowa........ eee 27 17 11 22 | n. 66 w. 24 
MASS... coves 27 4 36S son. 56 w. 38 Dubuque, Iowa 19 13 27 86 w. 14 
Nantucket, 30 6 33 on 47 w. 87 Keokuk, 2) 19 13 21 on. 69 w. 8 
Block Island, 32 3 on. 47 w. 21 14 14 4 
New Haven, Comm 35 6 1 32. on. 47 w. 42 || 22 18 10 24 n.74w. 15 
dle Atlantic States. 10 6 6 n.60w. 8 
ais Albany, N. 25 16 8 3 n.62w 19 BE. LOGS, BOs 23 | 22 9 17 n. 88 w. 8 
Binghamton, 11 4 16 n.49w 11 Valley. 
New York, N. 7 4 on. S4w 41 Columbia, Mo*........... 8 | 11 7 11 8. 53 w. 5 
Harrisburg, Pat 11 2 5 | 18 on. 55 w. 16 Kansas City Mo..... 24 19 14 17 son. 31 w. 6 
| Philadelphia, Pa 32 7 | 5 31 n. 46 w. 36 Springfield, Mo.......... 210s 15 Ww. 5 
. 34 10 | 2 37 w. 90 || Lincoln, Nebr 22 | 18 15 14 sin. I4e. 4 
Atlantic City, a7 4 5 87 n54w.| 39) Omaha, 'Nebr.............. 18 18 n. 59 w. 6 
Cope May, N. J..... 33 5 | 3 | 82 n. 42 w. 43 || Valentine, 16 15 10 29 n. 87 w. 19 
° Baltimore, Md...........- 18 10 5 38 on. 76 w. 34 || Sioux City, lowat.......... \¢onnee 12 ll 7 8 n.45w. 1 
Washington, D.C...... 26 8 | 82) 57 w. 33 «Pierre, S. Dak..... 16 22 12 n. 68 e. 11 
27 31 on. S4w. 20 || Huron, 8. Dak.... 19 21 18 n.72e. 3 
by 32 12 | 8 18 2 w. 22 Slope | w a | 
Charlotte, N.C....... 28 13 13) 18 n.18w. 16 Miles City Mont....... 26 19| 8. Bw. | 14 
Hatteras, N.C... 38 5 4) 2 «on. 33 w. 39 | Helena, Mont.. .......... 30 38 on. 55 w. 42 
Raleigh, N. C..... 31 10 2 on 48w. 31 Kalispell, Mont......... sabes 5 | 17 6 Ww. 80 
Wilmington, N. C 31 6 10 23 n.3iw. 29 | Rapid City, 8. Dak 11 10 | 33) 73 w. 24 
Charleston, 8. C.. 32 7 12 19 n l6w. 26 Cheyenne, Wyo.... 11 1| 41 n. 76 w. 41 
Columbia, 81 12 2 n. 29 w. 26 Lander, Wyo....... 27 12 25 s. 88 w. 22 
Augusta, Ga. 28 5 10 29 «on. 40w 30 North Platte, Ne 11, 12 27 w. 19 
Savannah, Ga 82 6 9, 29 Middle | 
Jacksonville, Fla 34 4 13 15 Colo... 13, 13 22s. 87 w. 15 
Florida Peninsula | Pueblo, Colo 19 9 21 23 n.illw. 12 
Tuplter, 28 6 9 32. on. 46 w. 32 Concordia, Kans.... 16 26 10 15 | 8. 27 w. 11 
cove 43 3 27 | 5 n.2%9e. | 46 Dodge, Kans 21) 21 17 w. 2 
TOMS, VIB 40 4 9 20 n.17w. 38 Wichita, Kans.... 17 | 32 15 Be. 17 
Eastern Gulf States. Oklahoma, Okla 22 27 13 8. 9e. 6 
Atlanta, Ga........ 31 8 3, Southern Slope | 
18 3 3 | 13° on 34w. | 18 Abilene, Tex.......... 18 | 29 14 9 8. Me. 12 
Pensacola, Flat... 23 0 10 5) nm. ize. | || 14) 27 16 Bw. 14 
onta@omery, Ald ..... n. 17 w. | 24 n. 13 w. 
17 7 7 n.17 w. | 10 Santa Fe, 23 18 28 n.77e. 
23 15 28 7) n.69e. 24 || Flagstaff, 12 | 16 2 20 8. We. 
New Orleans, 28 16 26 n.58e. | 21 || Phoomix, coos 31 8. 87e. i 
Western Gulf States. 30 | 4 25 n.33¢, 
Shreveport, 19 21 22 12, 79e. | 10 Independence, Cal................. 21 | 22 9 25 | s. 86 w. 14 
Fort Smith, Ark....... seesees cesses 18 17 26 14 n.85e. | 12 dle Plateau. 
Little Rock, Ark 22 20 10 24) 82w. | 14 || Carson City, 120 26 16 2 8. Bw. 15 
Corpus Christi, 22 20 27 n.83e. | 24 Winnemucca, Nev......... 18 19 20 19 8. 45e. 1 
TOE 17 26 15 14! 8s. 6e. 16 11 38 os. 78 w. 28 
20 23 26 | 8. 8e. 22 Salt Lake City, Utah. ............ 22 15 27 19 49 e. ll 
23 22 | 6| 8. Be 37 Grand Junction, Colo..... ........! 10 22 17 7 40 w. 16 
3 | er p 8. 
28 13 12 | 21 «on. 81w. 18 Lewiston, Idahof........... 3 11 14 9| 8. Re, 9 
Memphis, Tenn 26 21 14 11 «on. Sle. 6 Pocatello, Idaho ............ 4 35 19 20|' s. 2w. 31 
Nashville, 22 17 15 | 21 n. Ow. 8 Spokane, Wash....... 11 27 25 8s. 28 
Lexington, Ky t............ 9 9 10 | alla Walla, Wash.......... .. 5 41 9 15 os. 10 w. 36 
| n. 87 w. | Nea y, | 8. Be, 
Indianapolis, Ind ...............606+ 20 7 11 | 7 on. 79 w. | 16 Port Crescent, Wash*............. 2 13 8 14 8. Ww. 12 
22 16 13 2% on. w. 14 Seattle, Wash......... 3 39 27 8. Me. 41 
Columbus, Ohio ..... 18 14 8 84 n. 81 w. | 26 || Tacoma, Wash. vee | 10 36 6 2608. Bw. 83 
FD 25 13 5 37 n. 69w. | 34 Astoria, Oreg......... 666806 13 22 23 19 Me. 10 
Parkersburg, W. Va........... ... 22 #819 11 2% n.86w. Portland, Oreg...... 8 21 14 19 8. 21 w. 14 
secs 22 9 3 35 n. 68 w. | 34 Roseburg, Oreg...... 14 18 19 19 8. 4 
Lower Lake Region. Middle Pacific Coast Region. 
19 | 10 33 on. 70 w. || Bureka, Cal 13 27 20 15 | 8. We. 15 
2 9g 19 n.73w. | 10 Mount Tamalpais, Cal............. 16 28 18 21 8. Bw. 8 
Rochester, N. 13,18 4 87 88 Red Bluff, Cal....... | 20 20 4, n.69e, 17 
cove 29 | 15 5 2 56w. 25 Sacramento, Cal 16 22 2B 8. Te. 22 
Cleveland, Ohio......... 26 10 | 29s. 60 w. 22 San Francisco, 9 25 13 25 | s. 37 w. 20 
ODIO Seer n. w. sno, Cal....... sess n. w. 
Detroit, 21 12) on. 73 Ww. 31 Los Angeles, 19 2 14 82) n.47 w. 25 
| San Diego, 36 4 12 2 n.19 Ww. 34 
Grand Haven, Mich........ 21 16 15 2%  n. 63 West Indies. 
Houghton, Mich. 6. 8 n.13W.. 9  Basseterre, St. Kitts Island ....... 19 5 42 n. 40 
Marquette, 19 16 4| 3 on. 84 31 Bridgetown, Barbados ..... 4 10 55 s. 55 
° Port 24 15 3 34 on.74w 82. Cienfuegos, Cuba........ 39 1 41 1) n.4e. 55 
Sault Ste. Marie, Mich..... 19 19 19 w. 8 Grand Turkt... ...... 14 3 17 4° n.50e, 17 
Chicago, Ill........... beers 21 18 8 2 n.8lw. 20 Havana, Cuba ...... 30 2 34 3) n.48e. 42 
Milwaukee, Wis. 13 87 | s. 88 w. 82 | Kingston, Jamaica .............. es 52 0 17 55 
Green Bay, Wis 6 n.74w. 15 Port of Spain, Trinidad............ 24 10 40 5 n. 68e. 38 
} 20 19 350 on. 88 w. 29 Puerto Principe, Cuba ............. 48 0 n. We. 55 
North Dakota. Roseau, Dominica, W.I........... 21 30 2) n.67e. 30 
Moorhead, Minn......... 22 22 | 12) w. 10 San Juan, Porto Rico.. ........... 6 27 81 10. 4e. 30 
| Bismarck, N. Dak........ | 13/ | 17| n. 12 Santiago de Cuba, Cuba........... 58 1 5 n. 3w. 52 
N. Dak...... } 16 23 | 13 | 24, n. 58 w. 13 We n. 
} Mississippi 4 ems oe eevee n. e. 
St. Pa 22 6 Ww. 14 | 
* From observations at 8 p. m. only. + From observations at 8 a. m. only. 
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TaBLe V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall poe or exceeded ().25 in any 5 minutes, or 
0.75 in 1 hour during November, 1901, ‘at all stations furnished with self-registering gages. 


Stations. 


Albany, N. ¥ 
Alpena, Mich. 
Atlanta, Ga.......... 

Atlantic City, N. 
Baltimore, Md 
Binghamton, N. Y.. 
Bismarck, N. Dak 


Charleston, 8. 
Chicago, 
Cincinnati, Ohio 
Cleveland,’ Ohio 
Columbia, Mo........ 
Columbus,Ohio. 
Denver, Colo 
Des Moines, lowa..... 
Detroit, Mich.......... 
Dodge, Kans .......... 
Duluth, Minn. 
Eastport, Me..... .... 
Elkins, W.Va..... 
Escanaba, Mich...... 
Evansville, Ind ........ 
Fort Worth, Tex...... 
Fresno, Cal 
Galveston, Tex 
Grand Junction, Colo. 
Harrisburg, 
Hatteras, } 


Indianapolis, Ind 
Jacksonville, Fla 
Jupiter, Fla............ 
Kalispell, Mont ....... 
Kansas Mo...... 

Key West, Fila......... 
Knoxville, Tenn 
Lexin 
Linco 


Memphis, Tenn......... 
Meridian, Miss...... . 
Milwaukee, Wis....... 
Montgomery, Ala.... 
Nantucket, Mass....... 
Nashville, Tenn....... | 
New Haven, Conn.. 
New Orleans, 
New York, N. Y. 
Norfolk, Va............ 
Northfield, Vt......... 
Oklahoma, Okla. ...... 
Omaha, Nebr 
Parkersburg, W. Va.. 
Philadelphia, Pa 
Pittsburg, Pa..... 
Pocatello, Idaho ....... 
Portland, Me.... .....) 
Portland, Oreg........ 
Pueblo, Colo.......... 
Raleigh, N.C... ...... 
Richmond, Va..... 
St. Louis, Mo........... 
St. Paul, Minn....... 
Salt Lake City, Utah. 
San Diego, Cal. 
Sandusky, Ohio . 
San Francisco, Cal....| 
Savannah, Ga.......... 
Seattle, Wash. ........ 
Spo 
Springfield, Ill........ 
Tampa, Fla. 
Toledo, Ohio ...... 
Topeka, Kans..... ... 
Valentine, Nebr....... 
Vicksburg, eee 
Washington, D ‘ 
Wilmington, N. 


r 
© 
= 


Total duration. 
gag 
From— To— ees 


8.18 p.m. 


"2.32 p.m 


24 


Basseterre, St. Kitts.. | 6.70 
10.48 a.m.) 6.50 a.m | 5.36 
Bridgetown, Barbados 28-29 
a.m. 11.12a.m. 1. 
Port of Spain, Trin.. 4 4.05 p.m. 1.87 
16} 11.18a.m. 1.23 p.m. 1.19 | 


Depths of precipitation (in inches) during periods of time indicated. 


so 

5 | 0 | 


45 


‘min. min. | | main. min. 


80 | 100 


min. min. min. min. min. | min. min. |min. min. min. 


120 


©. 
| 0.64 |...... 
1.10 p.m 30 p.m.| 0.03 0.15 | 0.42 | 0.60 | 0.78 
2.50 p.m. | 3. 10 p. m. “6.03 0.22 0.41 | 0.61 beds 
9.53 p.-m,| 10.20.p.m.| 0.49 0.14 | 0.21 | 0.30 0.45 | 10-50 | 0.54 
4-18 p-m-| 5.0 p.m.) T. 0.16 | 0.37 | 0.71 | 0.87 | 1.07 | 1.20 | 1.80 | 1.36 | 1.40 
1. 18* 
0.23 
0.15 
0.44 
0.18 
0.20 
0.12 
0.44 
0.16 
0.34 
0.24 |. 
0.11 
.| 0.56 
0.12 
.| 0.38 
.| 0.62 
-| 0.18 
0.16 
0.24 
.| 0.16 
0.11 
0.13 
0.36 
0.31 
7.10a.m.| 0,29 | 0.07 0.49 0.62 0.86 | 0.94 0.97 | 0. 1.09 | 1.20 
10.25 a.m.| 11.15a.m. 1.68 | 0.14 0.38 | 0.44 | 0.46 | 0.50 0.67 0.77 0.88 | 1.16 | 1.44 |.... 
12:30 p m.| 1.10 p.m. 3.41 | 0.25 0.48 | 0.59 | 0.66 | 0.79 | 1.02 | 1.27 | 1.89 |..... 
§ 2.25p.m.| 3.15p.m.) 0.54 | 0.11 0.18 | 0.21 | 0.80 | 0.40 | 0.53 | 0.61 | 0.63 | 0.65 | 0.71 |..... 
4.20 p.m. 0,88 1.43 | 1.49 | 1.53 | 1.68 | 1.88 
10.45 a.m.| 11.06a.m. 0.01 0.28 0.47 | 0.77 1.12 1.15 |...... 
1.05 p.m.; 1.30p.m.| T. | 0.15 | 0.85 | 0.77 | 1.18 | 1.41 | 1.43 | 1.46 | 1.48 | 1.49 | 1.80 | 1.85 |....../escceslecsees 
12.18 p.m.) 12.48 p.m. 0,13 | 0.07 0.75 | 0.91 | 0.98 | 1.01 | 


| || 
| 
Excessive rate. 
| 
22. «1.00p.m. 1.35 p.m.) 0.84 
4 0.13 
Louisville, Ky........ | 3 0.51 
Macon, Ga...........,.| 18-19 0.38 
3 0.47 
18-19 4.15p.m. 6.35 a.m.) 1.55 
24 0.32 
22. 4.05p.m. 7.30p.m.) 1.98 
B vee cos. face 
BS 
| 
GB 1.80 
| 
10 
BB 
| 10.12a.m. 12.30 p.m.) 0.90 
| 
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- 
TasLe VII.—Heights of rivers referred to zeros of gages, November, 1901. 
ss |g. ss | 
Highest water. Lowest water. § = Highest water. | Lowest water. 
Height. Date. Height. Date. | Height. Date Date. 
| 

Mississippi River. Miles. Feet. Feet. | Feet. Feet. Feet. | Cumberland River. Miles. Feet Feet. Feet. Feet. Feet. 
St. Paul, Minn........... 1,954 14 2.8 1.3 | 25,29 1.5 | Burnside, Ky..... 516,50 2.0 28 0.4 12| 0.8 16 
Reeds Landing, Minn... 1,884, 12 1.9 7) 29,30 1.4 1-1 Carthage, Tenn.......... 305, «40 1.5 | 30 0.9 8/ 1.2) 0.6 
La Crosse, Wis..... «++ 1,819 | 12 3.0 5-7, 10-16 2.0 30 2.7 1.0 Nashville, Tenn ......... 189 40 2.1 | 30 1.6 1-5,13,14/ 1.7) 0.5 
Prairie du Chien, Wis.. 1,759 18 | 3.0 12 | me 30. 2.5 1.3 Clarksville, Tenn........ 126, 42) 2.5 21-23,29,30 2.1 | 12,13 | 2.3 0.4 
Dubuque, Iowa 1,699; 15 3.3 13; 25 30, 3.00.8 Arkansas River. 

Leclaire, lowa .......-.- 1,609, 10 1.7 | 1,14,15 1.2 29,30 1.5 0.5 Wichita, Kans..... .... 832 10 1.7 | 4 1.2 30 1.4 0.5 
Davenport, Iowa ......-. 1,598; 15) 2.9 2.4 28-30 | 2.7 0.5 Webbers Falls, Ind.T...| 465 1.8 9 1.5 1-7,12-30 1.5 0.3 
Muscatine, lowa.......-- 1,562) 16) 3.3 | 16-18,26 2.9 7,30 3.1 0.4 Fort Smith, Ark.......... 403 22 | 1.3 | 15 0.3 1,2 1.0 1.2 
Galland, lowa........ 1,472; 8| 1.4 29,30| 1.2 Dardanelle, Ark..........| 21) 18| 9 0.4) 05 
Keokuk. 1,468 1.6 1} 1.0 9,30 | 1.8 0.6 Little Rock, Ark......... 176 1.8 2,3,20,21 1.4 8-11 | 1.6 0.4 
Hannibal, 1,402; 18) 25 1 1.9 8-18 21 0.6 White River 

Grafton, Il] ++ 1,306; 3.9 1,2) 383 11| 3.5 0.6 | Newport, Ark.......... 2% 0.1; 2280) —0.2 1-9 —0.1| 0.3 
St. Louis, Mo 1,264, 30, 4.1 1; 29 3.4 Yazoo River 

1,189 36 2.9 1.9 29,30 2.3 1.0 | Yazoo City, Miss......... 0.6 16-18 |—1.1| 24 
New Madrid, Mo........ 1,008 34 4.7 1) 28-30 | 3.7) iver. 

Memphis, Tenn.........- 4388 1.2 1| —0.2 29,30 0.8 1.4 | Arthur City, Tex. ... ... 7 3.8 20 2.9 18,19 | 3.2 0.9 
Helena, Ark .........+.++ 767 | 42) 3.8 1) 1.5 29,30 | 2.3 2.3 | Fulton, Ark..........+++- 515 28 3.8 | 8,9 2.6 1-3 | 3.2 1.2 
Arkansas City, Ark...... 635 42 3.4 1 1.0 29, 30 1.8 2.4 | Shreveport, 827, 2 12,13) —1.0  6-9,19-21-0.8| 0.5 
Greenville, Miss .....--.- 595 42) 3.0 1 0.9 1.7 2.1 | Alexandria, La.......... 118 33 2.5 | 1,30; —3.4_ |—2.9 0.9 
Vicksburg, Miss......... 474, 45, 0.8 1, —2.2 27-30 |\—1.2 8.0) Ouachita River. 

New Orleans, La .....--- 108 16 4.0 2,3 | 2.8 | 22,23,28 | 3.3 1.2, Camden, Ark ..........+. 304 39 5.7 27 8.1 1-5 | 4.2 2.6 

Missours River. 122 40 2.8 30 0.4 1-11| 1.0 2.4 
Bismarck, N. Dak. ....-- 1,309 14) 1.5 30) 10) 0.6 2.0) Atchafalaya River. 

Pierre, 8. Dak...........- 1,114 4 2.6 1.2 21-24 1.8 1.4 || Melville, La.............. 100 31s «4.6 14 2.8 22) 3.5 1.8 
Sioux City, lowa ....... 19) 5.9 3 30 5.3 1.2 Susquehanna River. 

Omaha, Nebr.........-.+ 669 18 5.9 1) 4.5 2-30 «5.38 1.4 Wilkesbarre, Pa......... 183 14 5.0. 2%) —1.1 8-11 0.8 6.1 

St. Joseph, Mo........... 481, 10) 2.6 4 0.6 28-30 «1.5 2.0 Harrisburg, Pa........... 69 17. 5.40 27 1.0 12; 1.9 4.4 

Kansas City, Mo......... 388 | 21 7.8 6.3 29,30 7.0 1.5 W.Br.of Susquehanna, 

Boonville, Mo .......... 199 20 | 6.4 13 5.3 30) 5.9 1.1| Williamsport, Pa.... ... 39 20 | 6.7 | 26 0.4 | 27 6.8 

Hermann, Mo...... 108 4.2 10 3.2 29,30 | °3.7 1.0) Juniata River. 

Illinois River. ce 90 24 3.0 1-30 8.0 | 1-30 3.0 0.0 
14 6.5 25.30) 6.2 1) 6.4 0.3, Potomac River. 

Youghiogheny River. Cumberland, Md.*....... 20 «88.6 1.1) 21) 25 
Confluence, Pa........... 59; 2.0 26 0.0 2-12 0.5 2.0 Harpers Ferry. W. Va.... 172 16 6.5 2 | —1.2) 23 |—0.1 7.7 
West Newton, Pa........ 25 0.0 1-12/ 0.4) 2.5/| James iver. | 

Allegheny River. chburg, Va .......+-+ 260 «1.1 0.1 22,23 | 0.3 1.0 
Warren, Pa... 177, 14 5.9 25 0.0 7-11, 20 5.9 111 12) 0.6 14,15 | —0.4_ 0.4 1.0 
Obl City, PA 13 8.1 26 0.3 11,12) 26 7.8 River. 

Parker, Pa +++ 73 | @ 8.5 —0.2 10,11 2.6 8.7 || Weldon” N. a ee 129 30 «10.8 26 8.7 | 19-28 | 8.9 1.6 

Monongahela River. I} Cape Fear River. (11-18. 18 
Weston, W. Va 18 24| 25,26) —0.5 111 0.0 2.9 | Fayetteville, N.C........ 112) 38| 6.1 3.5 3.9) 2.6 
Fairmont, w. Va 119; 3 3.9 26 | 0.0 1-12 0.9 3.9 | Edisto River. | 
Greensboro, Pa. ......... $1; 18 9.0 26 6.0 1-14, 65 3.0 Edisto, 8. C..... saewesses 75 6 2.7 1,2 2.0 | 20,21,80 | 2.3 0.7 
Lock No. 4, Pa........- 10.5 4.5 3,4| 5.6 6.0), Pedee River. 

Conemau “ River Cheraw, 8. C...... 149 7 4.9 26 2.6 19,20,22,23, 2.9 2.3 
Johnstown, Pa. .......... 7, 0.4 6-12) 0.8 20. Black River. 

Re pokty Creek. | | | Kingstree, S.C ......... 52 12 | 2.4 29,30 0.7 4,5) 1.6 1.7 

Brookville, Pa ........... 8| 26 4 123/02 28) Lynch Creek. 
Beaver River. | Effingham, 8.C...... 29,30 3.3 1,2) 3.9! 1.4 
Ellwood Junction, Pa. 10 | 14 4.3 28,29; 1.8; 7,9-14/ 28) 25 Santee River 
Great Kanawha River. | Stephens, S.C........ 12, 5.5 4.0) 22,93! 46) 1.5 
Charleston, W. Va...... 7.0 9,16,25-28 5.0 20,21 6.7 2.0 || Congaree River 
Little Kanawha River. | Columbia, 8.C.......... -| 18 1.5 26 0.8 2.2) 
Glenville, W. Va......... | 2) 3.5 3 —2.5 14 —0.9 6.0) ateree River 
| New River. §16,17,19-2 | Camden, 8.C........... ° 45 24 5.3 26 3.8 3| 4.4 1.5 
Hinton, W. Va........... 9%) 14) 2.5 25 | 1.7 2 1-8 0.8) Waccamaw 
Cheat River. || Conway, 40 8.2 1} 1.0 2| 21) 
Rowlesburg,W. Va...... 36, 14, 24, 26,27! 1042) 0.8 8.8) Savannah River. 

Ohio, River. | Calhoun Falls, S8.C......| 347) 15) 24 > 1,291,292) 1.9! 08 
Pittsburg, | 22) 11.0 26 4.9 17 6.1 Augusta, Ga...... 268 32 9.0 24 8.2 8,10,30| 8.4 0.8 

eeling, W.Va......... 75 > | 13.1. } 
Parkersburg, W. Va..... 918] 12.1] Carlton, Ge..... ..... is 2.5) 08 
Point Pleasant, W. Va.. 703, 39> 812.8 29 | 1.9 5-17 | 3.8 10.9) River. 

Huntington, W. Va...... 660 BO 15.5 29, 30 3.8 16 6.1 11.7 | Albany, Ga ..........+... 80 20 4.5 7 0.7) 22); 2.9 3.8 

Catlettsburg, Ky ........ 651 50; 15.2 1.9 10,11 4.4 13.3) Chattahoochee River. 

Portsmouth, Ohio ....... 612. | 15.3 8.1 11,18,15-18 5.1 12.2 West int, Ge... 239; 3.5 22 2.4 18| 27] 1.1 
~13,15, nulgee River. 

Cinemnati, Ohio ......... 11.4 so} 4.9 15 | 18| 2.5 17 14/20] 

Madison, Ind... ........ 413, 46 7.5 30; 88| 20,21/ 48) 8.7 Oconee River. 

Louisville, Ky.......... 367 | 28 4.4 28 15-22} 1.6 || Dublin,Ga...... ......... 79 | 380 1.7 23 0.8; 1-5,15/ 1.1] 0.9 

Evansville, Ind .......... 14, 19-25 | 2.2) 2.6 ver. 

Paducah, Ky............- 40 2.3 1) 1.5 18-21,26-28 1.8 0.8 Rome, Ga........... S71 30 1.6 21 1.0 11-20 | 1.2 0.6 

1,073 45 4.4 1 2.9 21,22,27-29) 3.3 1.5 Al@ 144 18 1.0 1 0.1 29,30 | 0.6 0.9 

Muskingum River. | Alabama River. 

Ohlo......... 70; 6.4 17 9 2,3; 62) 0.5 Ala........| 205 85 2.0 23-26 1,2 11,12; 1.6 0.8 
Scioto River. | Selma, Ala........ 85/ 18] 16:18] 1.6] 0.7 
Columbus, Ohio.......... 110 17 1. 1-30 1.9 1-80 1.9) 0.0 | Tombigbee River. 
Miami River | | Columbus, Miss..........| 308 33 | —1.8 27, 28 1-3,7 |—2.6 1,2 
Dayton, 18| 0.5 4,5) 0.1 2% 0.3, 0.4 | Demopolis, Ala. ........ 1.1 7 | —1.6 —0.7 | 3.7 

Wi Liver. | | Black Warrior 

50.) 15 0.7 |1-3, 23-30 0.5 8-16 0.6 0.2) 43 2.0 23-25, 28 0.7 3; 1.8 1.3 
ver. Brazos River. 
Falmouth, Ky. ........... 30 25 1.0 | 26,29,30 0.2 1-11; 0.5); 0. 8 Kopperl, Tex. .. ....... 369 21 | 1.4 13, —1.0 1-12 |—0.5 2.4 
Kentucky Riser. | || Waco, Tex ......... 1.8 4,5| 0.8 13/ 1.0! 1.0 
Frankfort, Ky..... 6 31 6.3 26-29 4.9 5.8/ 1.4 4|| Booth, 76 39 0.1 6-8 —0.1 |14-17,28-30 0.0 0.2 
Clinch River. | Red hiner of the North. 
Speers Ferry, Va....... 156 2, —0.1 5) —0.7 —0.4 0.6 Moorhead, Minn......... 418 26 8.0 15, 16 6.8 6| 7.6 1.2 
inton, Tenn........... 52 25 2.7 | 1,13-16 2.5 |4-12,18-80 | 2.5 0.2) Columbia River. 

Tennessee River. Umatilla, Oreg ..........| 270 2 —1.2 1; —8.4 80 |\—2.4 2.2 
Knoxville, Tenn..... 635 1.4 26 0.8 21, 1.0 0.6 | The Dalles, Oreg 166 | 40 8.7 28 1.8 2.6) 1.9 
Kingston, Tenn .. 556 1.4 0.8 | Willamette 
Chattanooga, Tenn. . - 452) 8 2.6 1,2, 27 | 2.1 22) 24 0.5, Albany, Oreg .........+++ 119 20 9.4 24 1.0 14) 2.7 8.4 

i Bridgeport, Ala. ........ 402 24 1.2 27 0.8 1.0 0.4) Portland, Oreg. cece 12 15 8.1 24 0.8 3.4 7.3 
Florence, Ala............ 255 16 1.1 1,2 0.9 22-25 1.6 0.2 | Sacramento River. | | 
Riverton, BID 225 0.4 1,4 —0.1 24,2 O. Red Bluff, Cal..... .....- 265 23 12.3 29; —0.1 87 12.4 
Johnsonville, Tenn 95 24 2.0 1,2 1.6 28-30 Sacramento to, 64 29 14.6 30 8.1 9.4 6.5 


* 15 days only. 
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XXIX—127. 


Chart X. Departures from the Daily Normal Barometric Pressure for each hour of 75th meridian time. 
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Chart XI. Departures from the Daily Normal Barometric Pressure for each hour of 75th meridian time. 
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Fig. 16-—4 p. m. 


Fig. 13—1 p. m. 
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Fig. 14—2 p. m. 


Fig. 18—6 p. m. 


Fig. 15—3 p. m. 
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4 
Chart XII. Departures from the Daily Normal Barometric Pressure for each hour of 75th meridian time. . 
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Fig. 24—12 midnight. 


Fig. 19—7 p. m. 
Fig. 21—9 p. m. 
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Chart XIII. Departures from the Daily Normal Barometric Pressure for each hour of 75th meridian time. 


ji 
| 
las = | | | 
la 20 20 
| | | | 
| | | | \ 
Fig. 22—10 p. 
+h > «| > 
iy om | 
| | ale | 
| Fig. 23—11 p. m. 
iA ff | 20| | 20 
| 
| / | NY 
of 
on 
of 
| 


